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Gatling Gun Operated by Electric Motor. 

The range of uses to which electric motors 
have been put has become so broad that one 
might easily suppose a limit had been 
reached, and the whole field of possibilities 
covered, and yet we find almost daily some 
new purpose to which this most convenient 
and efficient form of energy may be applied. 

The latest and decidedly the most novel 
use of the electric motor is to replace human 
energy in the manipulation of the death- 
dealing Gatling gun. Ihe Crocker-Wheeler 
Motor Company, of this city, at the request 
of the United States Navy Bureau of Ord- 
nance, submitted plans by which the Gatling 
gun might be operated by electricity, and 
have just completed a motor attached to tLe 
breech of the gun which 
is a marvellous success. 

It has been necessary, 
heretofore, in operating 
these guns, to have the 
services of two men, the 
gunner, whose duty itis to 
train the gun and drop the 
shot where they will dothe 
most execution, and also a 
man to operate the crank 
which sets in motion the 
mechanism which causes 
the balls to hail down upon 
the enemy. 

The adaptation of the 
Crocker-Wheeler motor 
not only does away with 
the services of the latter, 
but enables the gunner to 
train and operate the gun 
at will by touching an 
electric button. 

So completely is the Gat- 
ling under control of the 
gunner, that he is enabled 
to fire either a single shot, 
or to pour them out at the 
rate of 1,200 per minute. 

The motor is attached 
to the breach of the gun, 
and moves with it in every 
direction. Itis soarranged 
that it may be disconnected 
from the gun mechanism 
instantly, by means of a 
specially cCefined clutch, 
should the motor be dam- 
aged by shot or otherwise, 
when the crank referred 
to may be used. 

The Bureau of Ord- - 
nance expects that a gun- 
ner will be able to do more execution when 
not disconcerted by the man at the crank, as 
the power is applied more steadily, and 
because of the absence of wabbling which 
is unavoidable when operated by a man. 

We publish an illustration of the electric 
Gatling gun, and have no doubt it will be of 
much interest to the general as well as the 
electrical reader. 

A test was made Friday afternoon, 
September 26th, near Norton’s Point, Long 
Island, of the electric motor and Gatling 
gun. The gentlemen present were Cap- 
tain McCormick, U.S.N., Captain West, 
U.S.N., Lieut. Ames, U.S.N., Inspector of 
Ordnance at Hartford, and Mr. T. McCou- 
bray, of the Crocker-Wheeler Co. The 
test was very satisfactory, 3,000 rounds be- 
ing fired. It was found possible to fire a 
single shot and stop, or fire 1,000 rounds per 
minute, 











The Iron and Steel Men. 

The most important meeting of men in- 
terested in the iron and steel industries 
which has ever been held in this country 
began on Monday, September 29th, at Chick- 
ering Hall. 

The American Institute of Mining En- 
gineers and other organizations are enter- 
taining their foreign brethren from the fol- 
lowing societies: The Iron and Steel Insti- 
tute of Great Britain sends about 200 mem- 
bers ; the Verein Deutscher Eisenhtttenleute, 
the leading German iron and stcel associa- 
tion, about 100 members ; and a large num- 
ber of French, Belgian and Swedish metal- 
lurgists. The occasion will be noteworthy, 
as the British Institute is to hold a special 








care of them in the best manner possible 
will be forthcoming. 

It will be remembercd that last year a 
large number of American engineers, in- 
cluding many members of the Electric Club, 
were very cordially entertained in Great 
Britain, a great many clubs over there offer- 
ing the freedom of their houses. On ac- 
count of the conservative rules of many of 
the English clubs, forbidding the introduc- 
tion of strangers under any conditions ex- 
cept to certuin portions of the club houses, 
they went so far as to make the visiting 
Americans honorary members during their 
stay in Great Britain, so that they might 
have full privileges. 

In return for this delicate courtesy, the 
New York Electric Club will furnish every 
delegate to the Iron and Steel meetings a 








GaTLING GUN—CONTROLLED AND OPERATED BY ELECTRICITY. 


meeting while here. A number of intensely 
interesting papers will be read and discussed, 
among others, one by Professor Elihu 
Thomson, on ‘‘The Thomson Electric 
Welding Process.” 

The week will be spent here in New York 
in business meetings and the reading and 
discussion of numerous papers. On Satur- 
day everybody who is invited will take the 
Pennsylvania Railroad for Philadelphia, 
going from there to Lebanon, Harrisburg, 
Altoona, Pittsburgh and Chicago. They 
will return to New York about October 28th 
and then adjourn. 

Over $100,000 has been collected with 
which to entertain the eminent foreigners, 
and any additional sum necessary to take 





card which will entitle them to the entire 
freedom of the club for a fortnight. 


Edison Light Tower at Portland, Ore. 

At the electrical exhibition now being 
held in Portland, Ore., there has been 
erected a tower covered with Edison incan- 
descent lamps. It is similar to those shown 
at Paris, the Lenox Lyceum in tbis city and 
recently at the Minneapolis Exposition. 
This one at Portland is set in a bank of 
flowers, and together with the festoons uses 
about 3,000 lamps of four candle-power 
each. The Edison lamp factory at Harri- 
son, N. J., recently received a telegram 
stating that the tower had been completed 
in time for the opening night of the exbibi- 
tion, and proved a great attraction and 
success, 





The Electric Club, New York. 

The preparations for the first dinner of 
the season at the Electric Club, to be given 
this week, would indicate a successful event. 
A large attendance is assured. 

The New York Press, one of the most en- 
terprising of metropolitan dailies, contained 
over two columns of interesting club news 
last Sunday. This will undoubtedly prove 
a valuable and much-read feature of the 
Press. Among others, it contained the fol- 
lowing items about the Electric Club: 
‘Electric Club men maintain that Steward 
Stadler has no superior among metropolitan 
chefs in the evolution of steaks and chops.” 
**The Electric Club will inaugurate its Fall 





and Winter meetings with a dinner at the 
club-house October 2, 
Covers will be laid for 100 
persons. The club’s pop- 
ular course of lectures and 
talks on scientific subjects 
will be resumed late in 
October.” 





Through the upsetting 
of a boat, launched from 
the Marine and Field 
Club, Long Island, Presi- 
dent Madden, of the Elec- 
tric Club, was thrown 
overboard and enjoyed the 
sensations attributed to one 
McGinty. The gallant 
swimmers of the Marine 
Club came promptly to 
the rescue, and the genial 
president was promptly 
rescued. Later in the day, 
a brave diver, J. C. Cham- 
berlain, went below and 
brought up a package that 
fell into the water from 
Gen. Madden’s hand, and 
thus everybody and every- 
thing was saved. But the 
enterprising tailor that gets 
to Mr. Madden’s office 
early will get an order for 
a new suit of clothes, and 
the ditto watchmaker will 
find a well soaked watch 
that needs drying. 








At the last meeting of 
the board of managers of 
the Club, the following 
named applicants were 
elected members : 

Resident members— 
Louis D. Beck, Robt. H. Read, Stephen L. 
Coles, J. H. McGraw, J. H. Robertson and 
Charles E. Chapin. 

Non-resident members—L. 8. Berg. San 
Antonio, Tex.; Charles A. Hamilton, Water- 
bury, Coun.; Charles T. Silsby, Seneca 
Falls, N. Y.; J. W. Marsh, Pittsburgh, Pa.; 
J. W. Welch, Hartford, Conn.; A. R. Mor- 
ison, Willimantic, Conn. 

—__ -»>>o —__——_ 


The Edison General Electric Company 
has entered into a contract with the 
Louisville Railway Company, of Louisville, 
Ky., for a large station equipment, includ- 
ing four No. 60 generators of 150,000 watts 
(200 horse-power) each. This road is now 
the property of the great street railway syn- 
dicate which is operating roads in Buffalo, 
Pittsburgh, Louisville, Newark, Rochester 





and elsewhere. 
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RECENT ELECTRICAL PATENTS. 





IMPROVEMENT IN CONVERTERS. 


George Westinghouse, Jr., has recently 
patented an improvement, in converters, 
which may be understood from an inspec- 
tion of the accompanying engraving. The 
idea of the invention is to produce a con- 
verter which may be conveniently placed 
inside of lamp-posts in the streets through 
which an alternating current system of dis- 
tribution extends. The cores of the con- 
verters are built up of circular disks of sheet 
iron A, stamped with openings to contain 
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the primary and secondary windings P 8S. 
A tongue a’ is formed of the central portion 
of the disk by cutting it through at one end 
so that the tongue may be bent away from 
the main portion of the disk. This is done 
in order that the iron disks may be applied 
to a pair of coils already wound. The 
edges ee" are bent back when the core is 
being built up by the superposed disks, and 
the tongues @ are inserted through the coils, 
the alternate disks having their tongues 
placed at opposite. sides of the pile. The 
plates @ a are covered with paper or some 
other non-magnetic substance un one side. 
After the core has been sufficiently built up, 
the entire converter is placed in a solid 
tube F of soft iron properly fitted thereto, 
and the whole inserted within the post in 
which it is to be contained. 

A NEW DYNAMO ELECTRIC MACHINE. 

The accompanying engraving illustrates 
an improvement in dynamo electric machines 
recently patented by W. Stanley, Jr., of 
Great Barrington, Mass. The invention is 
applicable to any form of generator having 
a field of simple curvature, the design being 
to preserve the diameter of commutation on 
a fixed line and at the same time maintain a 
constant difference of potential between the 
terminals of the generator. In dynamos as 
ordinarily constructed the neutral line is 
shifted forward or distorted when the 
machine is developing current, so that in 
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order to avoid sparking, the brushes must be 
shifted a distance proportional to the cur- 
rent generated. Mr. Stanley's invention is 
designed to dispense with the shifting of 
the brushes. He accomplishes this result 
by joining the pole pieces of the field mag- 
nets of the generator by iron plates or 
bridges, thus completely surrounding the 
armature with iron. Around the bridges 
and purallel to the shaft of the armature is 
laid a coil or coils of wire which cross the 
bridges in a plane forming an angle with 
the diameter of commutation, and this coil 
is connected in series with the armature 
coils. Theiron bridges will tend alone to 


completely short circuit the lines of force 





which should flow to the armature, but the 
coils E oppose the passage of the lines of 
force through the bridge pieces, tending to 
develop an opposite polarity, and the lines 
of force are thus shunted through the ar- 
mature. The position of the coil E thus 
determines the direction of the lines of force 
which are compelled to pass through the 
armature, and a neutral field will be created 
in the plane in which the coil lies, the 
position of which will be constant, thus 
fixing the position of the diameter of com- 
mutation and obviating the necessity of 
moving the collecting brushes to correspond 
therewith. 
DYNAMO TELEGRAPHY, 

An important patent has recently been 
issued to the well-known electrical inventor, 
Stephen D. Field, for a dynamo electric 
machine especially adapted for telegraphic 
use in quadruplex and multiplex telegraph 
systems. It isthe usual practice in using 
dynamos in telegraphy to have a separate 
series of generators for each polarity used 
in two or more circuits supplied from any 
single main station. Mr. Field constructs a 
single generator of a shunt wound character, 
having its armature composed of two or 
more independent windings, each complete 
winding connected with its own separate 
commutator and shaft and having its own 
collecting brushes, the field being composed 
of a number of shunt windings forming each 
a proportionate part of the total field, and 
each pair of brushes forming the terminals 
of one of the line circuits of the quadruplex 
or multiplex system supplied by the gener- 
ator. The structure of the machine and ar- 
rangements of its circuits will be understood 
from the accompanying engraving, in which 
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the armature shaft is shown provided with 
a series of independent commutators a, each 
provided with its own brushes, connected 
with its own line and its own branch of the 
field magnet circuit. The armature is the 
well known drum type, and is divided off 
into as many spaces for windings as may be 
desirable for the special purposes in view 
and the special requirements of the service 
to which the machine is to be applied. Each 
of the commutators correspond, as to its 
number of bars, with the spaces. In each of 
the spaces on the armature are disposed as 
many separate windings as there are circuits 
to be supplied. In the form illustrated, four 
circuits and four complete windings are 
adopted. The windings are laid so that 
each will receive the same active inductive 
effect per revolution of the armature. 
This may be accomplished in practice 
by winding the respective coils correspond- 
ing to the several generating circuits on 
formers so that each will constitute a bunch 
or hank of the proper shape, and then lay- 
ing these bunches on the armature in such 
manner that on one side of the armature 
the coils of one circuit will be nearest the 
pole pieces of the machine, while at the 
other side the same coils will have a posi- 
tion farthest from the pole pieces. The 
terminals of each of the coils are carried 
through the shaft, which is made hollow 
for the purpose, and brought to the respect- 
ive bars of the commutators. It will thus 
be seen that four independent currents can 
be supplied by the one machine, the electro- 
motive force and strength of current devel- 
oped being dependent upon the character of 
the winding. The machine may be con- 
structed originally to give different poten- 
tial at each pair of brushes, and two or 
more of the circuits may be connected in 
multiple arc for the delivery of a heavier 
current into a circuit of lower resistance, 
whereas, if a great electromotive force 
should be desired in any particular circuit, 





two or more of the pairs of brushes may 
be connected in series. A machine of this 
character offers marked advantages in prac- 
tice. By reason of the shunt character of 
the machine, the outside resistance ceases to 
be an annoying factor, and the mutual re- 
action of the armature and field magnet 
coils upon each other neutralize the baneful 
effects of extra currents in the line. 


ELECTRIC LOCOMOTION. 

In the accompanying engraving is illus- 
trated a method, patented by Mr. Edison, of 
driving a street car or other vehicle, in 
which the direction of motion may be re- 
versed or the speed varied within wide limits, 
without reversing the direction of motion of 
the driving electro-motor. Two motors are 
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employed, which are connected with the 
shaft to be driven by differential gearing. 
The armatures revolve in opposite directions, 
and carry on their adjoining ends two bev- 
eled gears, D E, which turn with the arma- 
tures, independent of the shaft A, and 
which engage with opposite sides of the 
epicyclic gear F, mounted upon a stud fixed 
to the shaft A between the armatures. In 
the field magnet circuit of each motor is 
placed an adjustable resistance for varying 
the strength of the field. If the two arma- 
tures are revolving in opposite directions 
with equal speed, it is evident that the epicy- 
clic gear F will simply revolve on its jour- 
nal, without being carried in the direction 
of either armature, or, in other words, with- 
out exerting any effort to revolve the sbaft 
A. This condition of affairs exists when 
the field magnets of the two motors are of 
equal strength ; and the car remains at rest. 
Should it be desired to start the car in 
motion, the resistance of the field magnet 
circuits will be varied so that the field of the 
motor B will be strengthened, and that of 
the motor C will be weakened. This will 
create a difference of speed in the two arma- 
tures, and the shaft A will be given a rotary 
speed equal to the difference in speed be- 
tween thearmatures. Ifit should be desired 
to reverse the direction of rotation of the 
shaft A, the field of the motor C would be 
increased, while that of B would be decreased 
in strength. Thus it will be seen that the 
vehicle may be reversed in direction, varied 
in speed, or brought to a stop, without stop- 
page or reversal of the driving motors. The 
epicyclic gearing permits of reduction in 
speed or multiplication of power of the 
motors, well adapting it for the purpose of 
street car propulsion, enabling the power to 
be increased or reduced to an unlimited ex- 
tent in starting the car or in ascending and 
descending grades. It is claimed that the 
ability to reverse the direction of motion of 
the driven shaft without reversing the 
motors removes the difficulties heretofore 
encountered with commutator brushes upon 
car motors. The axle A is shown as an in- 
dependent axle connected by belts with both 
axles of the car wheels, thus increasing the 
amount of traction, the central idea of the 
invention being the reversal in direction of 
motion of the driven shaft and its variation 
in speed of motion without reversal or stop- 
page of the driving motor, It is not, of 
course, limited in application to locomotion, 
but may equally well be applied to any kind 
of driven machinery wherein reversal of 
direction of motion is often required, 





The Elmira Electric Railway.—Quick 
Work. 

A remarkable feat of electrical railway con- 
struction has recently been completed in E)- 
mira, N.Y. On the 30th of July the Elmira 
and Horseheads Railway Company placed a 
contract with the Edison General Electric 
Company for the equipment of 7,000 feet of 
track, six motor cars, and a full station 
equipment. At the same time a contract 
was placed with the John Stephenson Car 
Company for six new cars of solid and 
elegant construction. The contracts were 
made in both cases with the strong guarantee 
to the effect that the road should go into 
operation on the first day of September in 
order to accommodate the great Interstate 
Fair which was to be open on that day. 
A full history of the efforts made by both 
supply companies to fulfill the guarantee 
would be interesting reading, as it called for 
the quickest time ever made in electrical 
railway construction. Both the Edison 
Company and the Stephenson Company put 
their best men upon the work, and for- 
warded supplies with the utmost possible dis- 
patch. Onorabout the 15th day of August 
the Stephenson Company informed the 
Sprague Company that its cars were ready 
for equipment, and at about the same time 
the motors were shipped from the Schenec- 
tady works of the Edison Company, which 
have a capacity of from 15 to 20 street car 
motors per day. The strike on the New 
York Central at this time did fair to cause 
very serious delays as the cars were to be 
shipped to New York. A special consulta- 
tion of the Edison Company and the 
Stephenson Company was held at Schenec- 
tady, with the result of causing the motors 
to be shipped v¢a the Delaware and Hudson 
Railroad and the Delaware, Lackawana and 
Western Railroad Companies, a round about 
route which necessitated special cars and 
unusual expedition. On about the 20th of 
August the completed cars began to go out 
from the Stephenson factory, two being 
shipped each day. In the meantime a con- 
tract had been placed with the Simplex 
Company of Boston for the feed wire, the 
Edison Company had forwarded all line 
material and supplies, and everything was 
on the ground but the poles, which were 
held in Northern New York awaiting arrival 
of cars which had been delayed on account 
of the New York Central strike. In this 
emergency every one turned in to help. 
Poles were gathered about Elmira, and at 
12 o'clock on the night of August 28d, the 
street construction work commenced. Pro- 
vision for the dynamos and appliances had 
been made by engaging a part of the West- 
inghouse station at Elmira. 

On August 31st, notice was sent to the 
railway company that the road would com- 
mence operations on the following morning; 
and promptly at 6 A.M. on the first day of 
September, the road carried its first passen- 
gers, For the next few days the tests of 
the machinery were excessive, the cars 
frequently having to carry two loaded trail- 
ers, and to remain in service from early 
morning until late at night. The largest 
pumber of passengers carried by these elec- 
tric cars with their complement of trail cars 
was a little over 25,000. The road was en- 
tirely satisfactory in every respect, and Col. 
Robinson and I. B. Newton & Company, the 
present ownersof the road, have every reason 
to be grateful to the electrical companies 
concerned. 

——— ewe 
The Latest Returns. 

In the September issue of Whipple’s 
Electric Reports the following figures are 
given for central electric light stations. 
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The Zanesville, O., Street Railway bas 
been bought by capitalists of Akron, O., 
for $65,000. The road will be rebuilt and 
equipped with electricity. 
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The Robinson Electric Radial Truck. 


Theinventor of the radial car truck system 
herewith described, is Mr. William Robinson, 
of Boston, Mass., who has been known 
long and favorably in railroad circles as 
the inventor of the Union switch and signal 
system of electric railway signals, now in 
use on all the leading railroads in the United 
States. Mr. Robinson formed the original 
company, called the ‘‘ Union Electric Signa) 





End Road, between Arlington and Bowdoin 
Square, since July 12th last, giving the 
utmost satisfaction to the public and the 
— men. 
ig. 3 is shown a closed car, which has 
m. ‘following dimensions: Length over all, 
30 feet four inches; length of body, 22 feet: 
wheel base, 12 feet; seating capacity, 34. 
Fourteen other closed cars with Robinson 
radial trucks are nearly completed for the 
West End Railway Company. One of the 


Robinson electric radial cars of new design, 
elegant finish and magnificent proportions, 





throw that car off the track unless you put 
a house and barn in front of it.” 

The radial truck patents are owned by 
the Robinson Radial Car Truck Company, 
of 95 Milk street, Boston, Mass., which is 
the parent company. All inquiries and 
applications for radial trucks for street rail- 
way purposes should, however, be addressed 
to the Robinson Electric Truck and Supply 
Company, of 180 Summer street, Boston, 
Mass., this latter company being the con- 
struction company licensed by the parent 
company. 





Company,” to operate his electric signal 
invention. The controlling interest in the 
stock of that company was subsequently 
purchased by George Westinghouse, Jr., 
and his associates, who thereupon moved 
the works from Boston to Pittsburgh and 
changed the name of the company, giving 
it its present name the Union Switch and 
Signal Company. We are informed that 
the method used on electric railways, of 
connecting the rails together by means of 





Fie. 1.—Rosinson Evectric Raprat TRUCK- 


has recently been shipped to the Eckington 
and Soldiers’ Home Railway Company, 
Washington, D. C. This is a closed car 
and will seat about 40 passengers. The in- 
terior is finished in rich mahogany with gold 
panels. On the inside it has a sweeping 
arched roof, similar to the design of the 
latest steam cars, and above this a monitor 
top, not seen from the inside. A number of 
ventilators in the ceiling communicate with 
the monitor top, and through it with the ex- 
terior air, giving excellent ventilation without 
any draft. Altogether, this car is the finest 
yet built by the Robinson Company. In addi- 
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Fie. 2 


wires, is Mr. Robinson’s invention, he having 
used that as a part of his electric signal 
system, in which he used the rails of the 
track to conduct the electric currents. 

A view of the truck alone is given in Fig. 
1. It is one of Robinson’s standard electric 
radial steel trucks under a closed car run- 
ningin the regular electric service on the West 
End Railway, in Boston, since June 1, 1890. 
The dimensions of this car are as follows: 
Length over all, 36 feet four inches; length 








Foreign Noises on Telephone Wires. 

During a recent discussion on foreign cur- 
rents in overhead wires, Mr. W. H. Preece 
said: ‘‘I don’t know how many of you 
there are who have amused yourselves by 
standing a whole night in a telegraph office, 
with telephones to your ears, observing and 
tracing the effects of these foreign currents. 
The sounds are sometimes most remarkable. 
Occasionally you hear a slight scream, not 
unlike a scream of pain from a child; at 
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tion to the above, the Robinson Company 
has well underway 25 additional trucks and 
cars for use in various parts of the country. 

This truck has_ recently successfully 
passed through a series of tests for amount 
of power used, traction and derailment. 

On the occasion of one of these tests, a 
gentleman present used his best endeavors 
to throw one of the radiul trucks off the 
track by placing in front of the wheels ob- 
structions consisting of blocks of oak wood. 
This he did repeatedly while the car was 
running at various rates of speed, both on 
straight lines and on curves, but in every 








.—Roprnson RapraLt OPEN Evectric Car. 


other times you hear a sound like the cry of 
a young bird in its nest ; and every now and 
again there are heard other noises difficult 
to explain. One explanation given is that 
as the wires swing across the lines of force 
of the earth you have an electromotive force 
set up in these wires. Again there are 
sounds due to subtle atmospheric discharges 
which may be going on between currents in 
the earth and clouds overhead, resulting in 
foreign currents in aerial conductors.” 








Fic. 8.—Roptnson RapIAL CLoseD ELEcTRIC Car. 


of body, 28 feet; wheel base, 15 feet; seat- 
ing capacity, 42; carrying capacity, including 
standing room, about 150. The truck is 
equipped with two 15 horse-power Thomson- 
Houston electric motors carried on the axles. 
The open radial car shown in Fig. 2 has 12 
benches, seats 60 passengers, is 34 feet 3 
inches long over all, 14 feet wheel base, pro- 
vided with the Robinson radial standard steel 
truck and two 15 horse-power Thomson- 
Houston motors. This car has been running 
jn the regular electric service on the West 





instance each wheel in succession passed 
over the obstructions and dropped back in 
its place on the track. He then finally put 
the block on the track across a switch just 
as the car was entering the switch, with the 
same result, each wheel in succession pass- 
ing over the obstruction and dropping in its 
place on the track. Every effort to derail 
the radial truck proved unavailing. This 
test seemed to prove conclusively that no 
ordinary obstruction can derail the radial 
truck. A prominent railway official who 
witnessed the test remarked: ‘‘ You cannot 





In reference to Mr. Preece’s remark that 
some of the currents might be due to the 
swinging of wires, Mr. Bennett stated that 
he had actually produced rhythmical deflec- 
tions on a reflecting galvanometer by causing 
spans of wire running due East and West to 
be swung mechanically in calm weather. 

—_——e @ eo" 

Columbus, 0.—The De Saut Electric Com- 
pany has increased its capital stock from 
$50,000 to $100,000. 














Joliet, Ill_—The Economy Light and 
Power Company; capital, $400,000. 

Tacoma, Wash.—The Peninsular Electric 
Railway Company; capital, $500,000. 

Chicago, Ill.—Consolidated Electric Com- 
pany; tomanufacture storage batteries; capi- 
tal stock, $300,000; incorporators, Harry 
Lampert, Jr., B. L. Langworthy and E. J. 
Daburs. 


Ware, Mass.— Ware Electric Light Com- 
pany; for furnishing light, heat and power 
in Ware and Hardwick; with a capital of 
$20,000, and F. D. Sitley as president and 
F. D. Gilmure, treasurer. 

Chicago, I1l.—Northwest Chicago Electric 
Street Railway Company; to construct and 
maintain a street railway; capital stock, 
$200,000; incorporators, Wm. Boldenweck, 
Patrick K. Maginnis and Geo. Lill. 


Chicago, Ill.—Dyer Light, Heat and 
Power Company, of Illinois, to do a general 
lighting, heating ana power business ; capi- 
tal stock, $2,000,000 ; incorporators, Henry 
Pratt, James Farr and William W. Weaver. 


Chicago, I1l1.—Columbian Exhibition and 
Transit Company; to exhibit motors for 
street railway propulsion, establish street 
railway lines, etc.; capital stock, $100,000; 
incorporators, P. J. McMahon, E. V. Hitch 
and H. C. Caulkins. 

Chicago, Ill.—Elliott Electric Company; 
to manufacture and operate all kinds of ap- 
pliances relating to electric railways; capital 
stock, $100,000; incorporators, Ww. 
Elliott, Francis W. Parker and C. P. Chap- 
man. 

Chicago, Ill.—Great Western Electric 
Supply Company, Chicago; to manufac- 
ture and deal in electrical supplies ; capital 
stock, $250,000 ; incorporators, Henry M. 
Wolf, Frederick G. O’Connell and A, A. 


Marion, Ind..—The Marion Gas, Electric 
Light, Power and Fuel Company bas been 
organized, with a capital stock of $400,000. 
The company is composed of Wm. B. Dodds, 
George W. Steele, Otto B. Spencer and 
Emory V. Donaldson. 

Baltimore, Md.—J. J. Husband, E. L. 
Morling, J. J. Meyerand others, have organ- 
ized the Underground Electric Traction 
Company, with a capital stock of $100,000, 
to construct electric street railways, with 
rails, conductors and trucks underground. 

Portland, Me.—The Electrical Forging 
Company ; capital stock, $2,000,000 ; for the 
purpose of manufacturing and operating 
electrical apparatus. The officers are: 
President, Frank E. Peck, East Wareham, 
Mass.; treasurer, Fred. J. Hutchinson, 
Boston, Mass. 

Houston, Tex.—The Houston City Elec- 
tric Railway Company has filed an amend- 
ment to its charter, increasing the capital 
stock from $400,000 to $800,000. The 
officers are, E. A. Allen, president; C. D. 
Holmes, vice-president; 'H. F. McGregor, 
general manager; F. Mundey, superin- 
tendent. 

Leavenworth, Kan.—The Leavenworth 
Electric Street Railway Company, to oper- 
ate from Fort Leavenworth to the National 
Soldiers’ Home. Directors: Shaw F. 
Neely, John Hannon and Robert Garret, 
of Leavenworth ; Henry L. Newman, of 
St. Louis ; Bernard B. Sunny, of Chicago ; 
William B. Knight and Delbert J. Hoff, of 
Kansas City, o. The capital stock is 
$300,000. 

Troy, N. Y.—The Catskill Illuminating 
and Power Company; to manufacture, deal 
in and use dynamos, lamps, motors and 
storage batteries, and generally to supply 
electricity for lights, power and other uses, 
to the inhabitants of Catskill and Greene 
Counties. The capital stock is $45,000, and 
the incorporators are, W. 8. C. Wiley, 
win Lampman, J. Atwater Cooke, M. 
Young, Fred. Werner, Jacob J. Werner and 
Stanley Vincent. 
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The German telegraph administration has 
established a telegraph officein the Island of 
Heligoland. The special rates to which 
telegrams for this point were previously 
subject have been abandoned, and all mes- 
sages will be charged at the same rate as for 
other parts of the German empire. 





These crisp mornings we are having now 
are first-class generators of animal elec- 
tricity. Man is a storage battery, and a 
walk down town in the morning will com- 
pletely charge him with electricity and vital- 
ity for a good day’s work. Try it, if you 
have not already. 





A curious instance of the manner in 
which matters civico-electrical are managed 
in this city was afforded last Thursday, the 
inquest on the death of lineman Kopp and a 
meeting of the Board of Electrical Control 
having both been appointed to take place on 
that day. The hour set for the opening of 
the inquest was 10.30 A. m., and at that hour 
counsel for the United States Electric Light 
Company applied for an adjournment on 
the ground that several of the company’s 
witnesses had to appear before the Board. 
The adjournment was granted by the 
Coroner, who was apparently ignorant that 
the hour for the meeting of the Board of 
Electrical Control was one o’clock P. M. 
When the Board did meet the Mayor imme- 
diately ordered an adjournment, as he 


desired to postpone action on the Kopp 
case until the verdict of the Coroner’s jury 
was known. “pea men the Coroner 
adjourned to suit the Mayor and the Mayor 
adjourned to wait for the Coroner. Com- 
ment is superfluous. 





That gallant advocate of the electric light 
and sincere believer in its safety and value, 
Mr. 8. E. Barton, of Boston, makes a few 
remarks that all can read and understand in 
the Review this week. The amount of 
misrepresentation that electricity has had to 
bear is a thing appalling, and yet its de- 
famers are compelled to retire one by one, 
discomfitted and disgraced. Much praise 
to men of sense and progress like Mr. 
Barton. 


ELECTRICAL THIEVES. 


Four persons were arrested in Washington 
last week, it having been discovered that 
they had made elaborate preparations to steal 
telegraphic reports of sporting news, by 
tapping the wires of the Western Union 
Telegraph Company. The plot was dis- 
covered in time and the plotters were arrested 
before they could put their scheme in opera- 
tion. 

The curious feature of the affair is that 
there is no district law against the tapping 
of wires, and the prisoners can only be 
arraigned as suspicious characters on a 
charge of destruction of property. Such 
attempts at stealing telegraph messages in 
transit have become quite common of late, 
and that every State should not provide 
penalties for the ingenious offenders and 
strive to make ‘‘the punishment fit 
the crime” is somewhat of an anomaly. 
Surely it is quite as necessary to protect 
telegraph messages in their electrical or 
immaterial state as it is when they have 
materialized into written dispatches. 





REVIEW OF SOME OF THE RECENT 
PAPERS READ BEFORE THE 
BRITISH ASSOCIATION FOR 
THE ADVANCEMENT OF 
SCIENCE. 


SIZE OF WIRE FOR TRANSFORMERS. 


Sir Wm. Thomson has shown mathemat- 
ically that it is not desirable for conductive 
purposes to make the circuit wire too thick 
when alternating currents are used, and that 
the general impression that the thicker the 
conductor the greater the effective conduct- 
ance is not an accurate one; whether this is 
due to an influence exerted upon part of the 
conductor such as is exerted upon neighbor- 
ing independent conductors is, as yet, a mat- 
ter of speculation, but seems probable. The 
effective ohmic resistance is largely increased 
if the conductor be too thick, and especially in 
coils consisting of several layers of wire 
superposed on each other around a flat cylin- 
drical core. This disclosure is of value in 
the building of transformers, as it shows the 
importance of not using too thick a primary 
conductor. If the resistance is desired to be 
very low, the proper plan to pursue is to use 
several independent braided or insulated 
conductors placed side by side, so that the 
current will be forced to circulate through 
each conductor full-bore. 


SAFETY AGAINST FIRE IN ELECTRIC LIGHT- 
ING SYSTEMS, 


Mr. Wilson Hartnell read a paper before 
the British Association for the Advancement 
of Science, pointing out the need of amend- 
ments to the rules to be observed in connec- 
tion with electric lighting to reduce chances 
of fire. He states that the danger of wires 
heating from the current by reason of the 
size of the conductor employed has been 
grossly exaggerated. The smallest wire 
used in electric lighting is the twin flexible 
wire composed of 23 strands, and be found 
by experiment that one such strand only 
was sufficient to light a 110-volt 16 candle 
power lamp requiring about .58 amperes. 
A wire should at least be of such size that 
double the current would not raise the tem- 
perature 150 degrees. The experiments in- 
dicated that there was not the remotest dan- 
ger of fire with currents and wires ordin- 
arily used. He favors the use of fusible cut- 
outs to avoid dangers from momentary 
rushes of current due to short circuits. The 
dangers arising from loose contacts should 
be avoided by dispensing, as far as possible, 
with screwed joints, and where they must 
be used placing them in plain view. Wher- 
ever possible connections should be soldered. 








He regards naked wires in insulators the 
best of insulation, and looks upon vulcan- 
ized india-rubber with distrust, as after con- 
tinued exposure to the airit cracks. The 
use of varnish on supporting casings is of a 
doubtful propriety ; if the place be not 
damp it is useless ; if it be damp then a wire 
that will stand damp should be used. He 
regards the use of non-inflammable paints as 
ridiculous, as there is not the remotest risk 
of fire in the casing if the work is properly 
done. 

PREVENTING SULPHATE OF LEAD IN 

STORAGE BATTERIES. 

W. J. 8. Barber Starkey read an interest- 
ing paper before the British Association for 
the Advancement of Science on ‘‘ Secondary 
Batteries.” He recited his experience in 
dealing with sulphate of lead formed on the 
plates after long standing or use. This 
forms an insoluble coating on the plates 
under the active material, and is a very an- 
noying incident of the use of secondary 
batteries. He found that the trouble from 
this source may be avoided by putting a 
small] quantity of carbonate of soda (ordinary 
washing soda) in the cells while charging. 
The buckling of plates and disintegration of 
active material in batteries used for traction 
may be avoided by packing the plates ina 
solid though porous mass of plaster of paris 
mixed with sawdust (244 parts of sawdust 
and one of plaster of paris) mixed dry and 
packed between the plates, the diluted acid 
to which a little carbonate of soda has been 
added being gently poured upon the mixture. 
He found that a set of such cells which were 
charged in November still retained the charge 
the following June. 


QUALITIES OF STEEL FOR PERMANENT 
MAGNETS. 


A series of careful tests of the mugnetic 
moments of various kinds of steel are des- 
cribed by Prof. W. H. Preece in a paper 
read before the British Association for the 
Advancement of Science. Prof. Preece 
found a great difference in the magnetism 
which could be impress upon various 
grades of steel. Hesecured specimens from 
various British and French establishments 
and tested them by means of a magneto- 
meter after pieces of the same size had been 
as powerfully magnetized as was possible. 
Eleven specimens tested varied in their 
mean induction from a power of 186 to 
2,540. The French steel was found to be 
the best, that of Marchal leading all others. 





MICA WILL GO UP. 


A feature of the McKinley tariff bill of in- 
terest to the electrical fraternity is the levy 
of a duty of 35 per cent. ad valorem on 
mica. The material is coming into liberal 
use as an insulating material in electrical ap- 
paratus, and the increase of one-third its 
present price which will naturally follow the 
duty will be felt by dynamo as well as stove 
manufacturers. It is difficult to see how 
such an impost can be of advantage to the 
general public, or in fact to any one except 
the owners of one or two mines ip this coun- 
try, who will be afforded a chance to grow 
rich at the ex pense of several important indus- 
tries. Upon the question as to the propriety 
of taxing imports for the encouragement and 
protection of infant industries, there is much 
to be said on either side, but we cannot think 
of any substantial argument ip support of a 
discrimination against several] promising in- 
dustries and in favorof a raw materia) dug 
directly from the ground and upon which 
no skilled labor is expended. 





ALUMINIUM. 

Prof. J. M. Hirsh, of Chicago, was re- 
ported a short time ago as having discovered 
a new process for making aluminium from 
common clay. The Engineering and Min- 
ing Journal, of this city, was a little 
skeptical, and printed communications from 
its correspondents which tended to show 
up Hirsh as an adventurer. The latest 
news from Chicago is that Prof. Hirsh is 
to put his process to the test in order to 
prove that he can do what he says he can. 


He claims to be able to separate the metal 
from common clay by putting the ore into 
an aqueous solution and passing an electric 
current through it. This has always been 
said to be impossible, and if Hirsh can do 
it, he has by far the cheapest process known. 
A Cleveland telegram was recently received 
in Chicago stating that the Cowles Smelting 
Company had reduced the price of aly- 
minium to $1 a pound. 
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CORRESPONDENCE. 


News from Chicago, St. Louis, Boston 
and London. 


OUR BOSTON LETTER. 


Mr. James R. Magee, the genial manager 
of the .Thomson-Houston Electric Com- 
pany’s isolated department, has returned 
to his residence at Melrose, Mass., after a 
sojourn of several months at Clifton-by-the- 
Sea. 

The American Circular Loom Company, of 
this city, has enlarged its manufacturing 
facilities and increased its working force re- 
cently, owing to the steadily increasing de- 
mand forits patent woven insulated wires. 

The Schaefer Electric Manufacturing Com- 
pany, Cambridgeport, Mass.,the well-known 
makers of the Schaefer incandescent lamp, 
has just placed in the market a new and 
meritorious high-voltage series lamp, which 
is sure to meet with public favor and large 
sale. 

Messrs. Kendall & Slade, of this city, are 
among the busiest of the wiring and con- 
struction firms in New England. Among 
their recent orders was one for wiring up 
the large furniture house of Messrs. Sawyer, 
Walbridge & Briggs, this city, for an 
isolated incandescent light plant. This firm 
recently wired for iucandescent lights a 
church at Salem and Beverly, respectively. 

The Eco Magneto Clock Company, this 
city, whose special type of Watchman’s Elec- 
tric Register is rendering such effective serv- 
ice wherever used, is enjoying a boom in 
its business, and the call for these reliable 
instruments is rapidly on the increase. 
Several of the clocks are being installed 
in the National Armory, Springfield, Mass. 

The Wainwright Manufacturing Company, 
of Mass., continues to increase its business 
among the electric light stations of the 
country. Among its sales of recent date 
are the following: 100 horse-power heater to 
the Western Power and Construction Com- 
pany, Chicago; 75 horse-power heater to 
the Westinghouse Electric Company, Pitts- 
burgh, for part of the equipment of the 
latter company’s new local plant at Ogden, 
Nebraska. 

The New England Wiring and Construction 
Company, of this city, has been absorbed by 
the Edison General Electric Company, of 
New York ; yet the principal officers of the 
former company will continue in the man. 
agement of the business at the old offices, 38 
Oliver street. Mr. Sidney B. Paine will be 
district manager; Mr. Wm. H. Francis, 
district auditor, and Mr. A. R. Bush, district 
engineer. 

The Standard Electric Supply Company 
has been organized under the laws of the 
State of Maine, with a capital of $100,000 ; 
officers: William P. Fairbanks. of New 
York, president, and William C. Woodward, 
of Boston, treasurer. The company has 
already established itself in comfortable and 
nicely situated offices, with adjoining sales- 
rooms, on the first floor of the New England 
building, Nos. 180-182 Summer street, this 
city. The offices are fitted up and occupied 
and the salesrooms fully stocked with the 
company’s specialties, and everybody and 
everything identified with the new enterprise 
is in proper trim and ready for business. 
Among the specialties which will be handled 
by the Standard Electric Supply Company 
are: Kerite wires and tapes, solar carbons, 
carbon brushes and Hill switches. A gen- 
eral line of electrical supplies for railway 
lighting and power work will be kept con- 
stantly in stock. Messrs. W. E. Stow and 
E. O. Johnson will be connected with the 
company as sales agents. 

Mr. C. L. Edgar, manager Edison Illumi- 
nating Company, this city, has returned 
from his Western trip. 

Mr. Wm. E. Stow, for several years identi- 
fied with electrical enterprises, has been 
appointed sales agent of the Standard Elec- 
tric Supply Company, this city. 

Mr. F. Montague Sowdon, well known in 
New England as a promotor of several suc- 
cessful electrical industries, has become the 
treasurer of the Ross & White Violin Com- 
pany, this city. 

Mr. Elliott 0. Johnson, formerly connected 
with the Thomson-Houston Electric Com- 
pany, and more recently engaged in busi- 
ness at Lyon, Mass., as an electrical con- 
tractor, has accepted a position with the 
Standard Electric Supply Company, this 
city. 

The Robinson Electric Truck and Supply 
Company, of this city, has been formed as a 
sub-company of the Robinson Radial Car 
Truck Company, to operate under license 
for the construction of the latter company’s 
car trucks for electric railway service. 

Gethin’s Gravity Battery isin demand. The 
New England Phonograph Company, this 
city, has adopted this battery to charge 
accumulators for operating phonographs. 
Col. Aug. N. Sampson, manager of the 
phonograph company, has given a magnifi- 
cent testimonial to the battery named. 

Mr. Charles E. Rowe, for many years con- 
nected with the electric supply business, 
has opened an office on his own account at 








Room 412, Shoe and Leather Exchange 
Building, Bedford and Kingston streets, this 
city. Hisspecialties at present will bethe San- 
ford electric protector and lightning arrester, 
and the Pumpelly storage battery, and he 
will also do general electric construction 
work. 

The Eddy Electric Motor Company, 
through its general agent, Mr. M. E. Baird, 
has received a handsome order from the 
proprietors of the Globe, Toronto, Canada. 
This order calls for 11 motors of varying 
sizes to be used for running printing presses. 

Natick Electric Railway.—The Selectmen 
of Natick, Mass., granted a franchise re- 
cently to the Natick Electric Street Railway 
Company, and the latter will build a road 
from Natick to South Natick. Work will 
probably be commenced at once, as the fran- 
chise requires that the road shall be 
completed by July 1, 1891. It is predicted 
that the Natick Company will extend its 
tracks through Wellesley and thence to 
Newton, where it will connect with the 
electric system of the latter town and Wal- 
tham, thus making a complete line between 
Natick and Boston. 

The ‘‘ Porte-Electric.”—Very little has 
been published of late regarding this novel 
yet important enterprise. Successful ex- 
periments during the past month on the 
circular road-bed of the ‘* Porte-Electric” 
Company at Harvard Station, Mass., gives 
indisputable evidence that the new system— 
as above named—is already an assured suc- 
cess. Last week several private exhibitions 
were successfully given, the rate of speed 
attained by the cars being five-eighths of a 
mile (the length of the read) in 114 min- 
utes. An exhibition will soon be given to 
which the public will be invited. 

The Edison Illuminating Company, of this 
city, is busy enlarging its facilities for fur- 
nishing light and power. Both stationshave 
been increased, recently, over 1,000 horse 
power, seven 150 horse power engines hav- 
ing been added to the company’s service. 

This sudden increase of business has neces- 
sitated the installation, for temporary use, 
of two boilers of 150 horse power each (hori- 
zontal tubular), furnished by the Jarvis En- 
ginecring Company. These boilers were 
placed in pusition and ready for steam 
within one week from the date order was 


iven. 

The Edison Illuminating Company is put- 
ting in a pew feeder on Dover street up 
Shawmut avenue. The mains on Tremont 
street will also be extended from Dover 
street down. At present the company has 
no lines in South Boston, but to fulfill some 
of its contracts there a line will be erected to 
South Boston very soon. It will be laid 
through Congress street and under the draw 
of the bridge by a sub-marine cable. There 
will be three cables, each of 19 No. 10 Bir- 
mingham wire guage. The cables will be 
made by the Eastern Electric Cable Com- 
pany, and will be armored and of special 
make. 

This large demand for increased service is 
an additional evidence of the push and en- 
terprise of the Edison Illuminating Com- 
pany’s general manager, Mr. C. L. Edgar. 

Boston, Sept. 27, 1890. Ww.i1.B. 


OUR ST. LOUIS LETTER. 


With the Exception of the Exposition, St. 
Louis has little to show in electrical news 
for the past month. Additional lights to 
the Municipal Electric Light Company’s cir- 
cuit, the resignation of Supervisor of City 
Lights Matlack, the completion of the car- 
bon trust in St. Louis, and the recent addi- 
tion to the Missouri Electric Light Com- 
pany’s plant, cover about all the field in St. 
Louis. Eight months ago, when the city 
decided to use the electric light for illumi- 
nating the streets, the need of a thorough 
electrical engineer, such as Mr. Matlack, 
was recognized. Not content with home 
talent, the Board of Public Improvements 
decided to appoint a Chicagoan to the posi- 
tion, and Mr. Matlack was chosen, but has 
now resigned. 

The Chief Topicin Electrical Circles bere 
is the electrical department of the St. Louis 
Exposition. Under the able management 
of Messrs. Frank Guilnnie and Fred H. 
Whipple, this feature has become more pro- 
nounced than in former years. Displays 
hailing from New York, Wastfington, Bos- 
ton, Pittsburgh, Chicago and the West, are 
allto be found in the exhibition, while St. 
Louis manages to cover a good deal of ter- 
ritory with its electrical industries. The 
Southern Electrical Supply Company, the 
St. Louis Electrical Supply Company, the 
Parker-Russell Carbon Company, Union 
Electrical Construction Company, A. Seigel 
Gas Fixture Company, the Fay Gas Fixture 
Company, Blatner & Adams, Unicycle Elec- 
tric Elevated Railway, Rose Electric Com- 
pany, Shultz Belting Company, are all here 
with their displays, well worth the seeing. 
Perhaps the most striking displays are those 
of electroliers, which admit of such a variety 
of beautiful designs and blending of colors 
as to catch theeye at once. The supply 
companies, owing to their position and at- 
tractive displays, come in for no small 
amount of comment. The electric railway 
is always in demand, and very few people 





leave the building without having a ride. A 
noyelty in the belting Jine is the exhibit of 
the Shultz Belting Company. Here several 
hands are at work making linked belting, 
which is thus seen in all stages of construc 
tion. The Parker-Russell Carbon Company 
carry off all] the honors in the carbon line. 
The fact that hardly a lamp in the whole 
building is without their ‘‘ sunlight” carbon 
is in itself a-big display. A neat machine, 
for which a patent has been applied, is the 
‘* Ajax” snow plow, an invention of M. 
Wueple: Mr. Wueple is the mechanical 
engineer of the Bridge and Tunnel Com- 
“yA He has designed this plow for the 
St. Louis and East St. Louis Electric Rail- 
way Company. It is both a plow and a 
track cleaner, and uses instead of salt 
chloride of calcium, which, being in liquid 
form, is easier distributed along the track. 
St. Louis, Sept. 25. Waa: BB 


OUR LONDON LETTER. 


The General Electric Company, Limited.—- 
At the general meeting of the company, held 
a few days since, a remarkably good report 
was given, the actual earnings of the 
company upon capital invested being more 
than 25 percent. per annum. A dividend 
of 15 per cent. was declared on the preter- 
ence shares and 746 per cent. on the ordi- 
nary, besides carrying a considcrable sum to 
reserve fund. 

Fire at the Edison-Swan Company’s Fac- 
tory.—Last week a fire broke out in the 
depositing rooms of the Edison & Swan 
Compuany’s factory at Pondet’s End, and it 
was at first feared the whole cf the prein- 
ises would bave been destroyed. It is 
stated that the cause of the fire was extra 
pressure by which an electric spark ignited 
some benzoline. All the girls employed 
were got out uninjured, and the damage 
confined to the room in which the fire 
originated. The company bave large stocks 
on hand and will experience no diffi ulty in 
carrying out orders, but they ask their cus- 
tomers’ forbearance for a few days in the 
orders for special lamps. 

Woolwich Electric Lighting.—The local 
board have consented to the Woolwich Dis- 
trict Electric Light Company lighting the 
town. 

Messrs. Ernest Scott & Company.—This 
firm bave secured the contract for a big 
installation for a Glasgow tirm witb a tota) 
plant consisting of dynamos equal to 1,200 
sixteen candle-power lamps. They have 
also a contract for the entire lighting of the 
new offices and printing works of the 


Bolten Evening News, and as these are in, 


addition to many smaller instailations, it 
may be seen that the firm are extremely 
busy in electric work. 


Paris.--An electric tramway is now being | 


laid down between the Trocadero and the 


Place Rigalle, and there is no doubt will’ 


secure a large amount of patronage. 


Berlin.—In Berlin and its suburbs all the! 


railway stations are to be illuminated by the 


electric light. Buffalo Bill is now showing’ 


in this city, and Messrs. Erfurth and Seinell 
have, in under eight days, put down a large 
electric lighting plant. As the authorities 
do not allow high tension alternating cur- 
rents for public shows, the Wild West Com- 
pany had to leave their own removable plant 
at Paris, and to invite tenders for the lighting 
of their show, covering some 60,000 square 
yards, in conformity with the very severe 
German rules governing electric lighting. 
Messrs. Erfurth and Seinell undertook to 
do the work in eight days, and successfully 
carried it out in seven days, eight and a half 
hours. There are 150 arc lamps with re- 
flectors of 1,500 candle-power each suspended 
from high posts, 50 glow lamps of 25 candle- 
power each and a search light projector of 
45 amperes, together with 20,500 yards of 
wiring and cables and 1,500 insulators; a 
special machine had to be erected for four 
boilers of 25 horse-power each and four 200 
volt dynamos., The whole plant runs to the 
greatest satisfaction, and is supposed to be 
the most rapid work carried out anywhere 
out of the United States. 

North West German Industrial Exhibition, 
Bremen.—The electrical section of this ex- 
hibition, to which most of the best known 
German firms have sent exhibits, is stated to 
be very complete. The application of the 
Thomson-Houston system to traction work 
is shown for the first time in Germany on a 
street railway from the city to the exbibi- 
tion. The electric lighting is in the hands 
of Messrs. Siemens and Halske, Schuckert 
& Company and the Hamburg Electric 
Company. CHARLES FFRENCH. 
London, Sept. 20, 1890. 








BOOK NOTICES. 


“The National Electric Light Association, 
Kansas City Convention, 1890,” Vol. VIII, 
has been received from Secretary Allen R. 
Foote. The volume is well gotten up and 
is in a durable form. 


‘Electricity in Warfare,” by Lieut. 
Bradley A. Fiske, U. 8. N., is a little pam- 

hlet reprinted from the Journal of the 
Franklin Institute. The article has already 
appeared in the ELECTRICAL REVIEW, 





OUR CHICAGO LETTER. 


Among the electrical attractions of the 
Chicago Exposition is the varied display of 
fixtures, telegraph instruments and house 

ods by the Great Western Electric Supply 
Jompany. A sign made of cleats codentines 
made of colored shades are novel, and like 
the elk-head electrolier which lights this ex- 
hibit are much admired. The assortment of 
linemen’s tools shown also seems to catch 
the eye of the electrical people who visit the 
Exposition. The same firm also has a dis- 
play of its specialties at the St. Louis Ex- 
hibition, in charge of Mr. G. T. Hewes. 


An exciting base ball game was recently 
indulged in here. The opposing forces were 
called ‘‘ Okonites” and ‘ Kerites.” The 
ofticers and employ és of the Central Electric 
Company made up the former, while the 
Jatter was composed of corresponding indi- 
viduals from the Western Electric Com- 
pany. Here are the names: 

‘* Okonites”—G. McKinlock, J. McKin- 
lock, Sharp, Sanders, Postlewait, Furlong, 
Cushing, Gilbert, Stacey. 

** Kerites”— Langan, Hurd, Carpenter, 
Parker, Gilbert, Joslyn, Huemmer, Jenness, 
Haeger. 

It was a very democratic affair, the presi- 
dent of one company lining out a base hit to 
the oftice boy of the other company, and vice 
versa. Time was called at the end of the 
seventh inning, when it was discovered that 
the *‘ Okonites” had beaten the ‘* Kerites” 
to the tune 28 to 9. The umpire was anony- 
mous, and itis said a collectionis now being 
tuken up by both firms to see that his rest- 
ing place 1s kept verdant. There were a 
number of New York gentlemen present to 
witness the exciting contest, among them 
Mr. George T. Manson, who acted as mas- 
cot for the ‘‘ Okonites.”’ 

The Electric Merchandise Company, 11 
Adams street, Chicago, has recently been 
sending a neat circular to the trade, contain- 
ing cuts and descriptions of its improved 
gears, pipions, bearings, etc. These are 
manufactured for al] systems, and a large 
and varied stock is constantly on hand at the 
company’s warerooms. 

The Great Western Electric Supply Com- 
pany in about 10 days will place a unique 
switch on the market embodying many new 
features. It is claimed that the switch works 
on an entirely new principle, and a sensation 
is promised in switch circles. The above 
company is also about to place a new fire 
alarm system on the. market, which is said 
to possess many advantages over the releave 
key systems now in use, and will probably 
tind special favor in smal] towns. 

Reports from Cincinnati, Ohio, give account 
of the failure of the Novelty Electric Sup- 
ply Manufacturing Company, of that city. 
The doors of the company were closed by 
the Sheriff on Tuesday, September 16. 

A. H. Reese, special agent of the Edison 
General Electric Company, was a recent 
visitor in the city. Mr. Reese reports the 
following sales made during September : 
Standard Oil Company, Whiting, Ind., 
1,000 lights; Diamond Match Company, 
St. Louis, 8300; Wo: dward & Tiernan, St. 
Louis, 400 increase; St. Louis Brewing 
Association, St. Louis, 450; Crown Linseed 
Oil Company, St. Louis, 100; Anchor Oil 
Company, Helena, Ark., 100. 

Wm. Hood, Western manager of the Ac- 
cumulator Company, of New York, has 
removed his office from the Rookery Build- 
ing to 239 La Salle street. In his new 
quarters Mr. Hood will be able to show the 
successful working of the storage battery, 
and will also carry a small stock. 


S. S. Leonard, Western representative of 
the Hill Clutch Works, bas closed a contract 
with the Kansas City Gas Light & Coke 
Company, for equipping their new electric 
light plant with Hill clutch pulleys. The 
plant will consist of 12 arc machines, power 
for which will be furnished . an Allis Cor- 
liss engine. The E] Paso Electric Light 
Company, Colorado Springs, Colorado, will 
also be equipped with Hill pulleys. 

At the last meeting of the World’s Fair 
Commissioners an important step in the line 
of practical work was accomplished. It is 
proposed to do away with the intricacy of 
shafting and belting, so prominent in ma- 
chinery displays, by using electric motors. 
The heavy machinery will be supplied with 
power from steam enxines, while motors 
which occupy but little room will be used 
for the smaller machines. 


It has been rumored recently that the 
Great Western Electric Supply Company 
was insolvent. This report, which was 
originated by unknown parties, caused the 
company considerable trouble, and many re- 
ports on their standing were asked for. 
The rumors were without foundation and 
false in every particular, as is plainly shown 
from the fact of the payment of all out 
standing accounts in full to date, leaving 
the company’s immense stock and _ fixtures 
free from debt. The financial standing of 
this company is Al and has been since its 
organization. Reports to this effect can be 
had on application to the company. 


Chicago, Sept. 27. D. B.D, 
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«"» Akron, O., is to have its telephone 
exchange improved. 


«*, The telephone company has just estab- 
lished an exchange at Van Buren, Ark. 


«*"» Mr. Geo. Pulver, of Little Falls, N. 
Y., succeeds Mr. Pau! T. Brady as manager 
of the central telephone office at Coopers- 
town. 


«"» The Minneapolis telephone exchange 
has moved into its new building where there 
is a switchboard with a capacity of 4,000 
wires, 


«*, C. B. Hopkins, of telephone and elec- 
tric companies in Washington and one of 
the World's Fair commissioners, reports 
favorable progress in building his company’s 
lines in that State and Oregon. 


«» Injunctions were entered in Philadel- 
phia last week in favor of the Bell Tele- 
phone Company, enjoining Frank Tobin, 
W. F. Killan, John E. Morton and Borsch 
& Rommel, from using telephones contain- 
ing infringements on the Bell patents. 


«*, The Philadelphia subscribers to the 
hew telephone exchange are in receipt of a 
circular explaining that the poor service 
rendered to some of them for the past few 
weeks was due to the unauthorized cutting 
and interference with their wires by persons 
introducing an alleged electric protector. 


«*» General Manager Uline, of the Hud- 
son River Telephone Company, Albany, is 
just now ‘‘up to his eyes” in business, 
superintending the many improvements be- 
ing made to the telephone system and pre- 
paring the plans for still more important 
improvements to be madein the near future. 

«*, The Terre Haute, Ind., telephone 
exchange is going to rebuild its lines. Every 
old wire in the city will be replaced by a 
new one. The company has a force of 
about 15 men at work and the changes will 
costin the neighborhood of $12,000. The 
work will require several months to com- 
plete. 

«*» Since the Ontario Telephone Com- 
pany was organized in Peterboro, Ont., 
there have been rumors that the Bell Com- 
pany would fight the new company, and last 
week the first move in the war was made 


An Electrical Opening. 

Messrs. Alexander, Barney & Chapin, re- 
cently of the Sawyer-Man Electric Com- 
pany, will formally open their new supply 
store at 20 Cortlandt street, in the Telephone 
Building, New York, Monday, October 
6th. Electrical men generally are receiving 
a neat little circular, accompanied by a 
menu of the many good things which will 
grace the festive board on that occasion. 

The invitation is cordially extended to all. 
—— =>: 


The Tripp Electric Truck. 


Probably no branch of business has ad- 
vanced more rapidly during the past year 
than the manufacturing of electric trucks 
for street railway purposes, and the business 
is yet in its infancy. The Tripp Manu- 
facturing Company, of Boston, were early 
in the field, and already their name is widely 
known. The business of the company has 
increased so rapidly that largerfactory accom- 
modations are required, and arrangements 
are soon to be consummated for doubling 
the capacity of their plant, thus insuring 
dispatch in the shipment of all orders. 

The accompanyiug illustration :epresents 








the standard truck for 14, 16 or 18 feet cars. 
It is manufactured with or without ex- 
tension springs, which are designed to 
prevent oscillation of the car body. For the 
largest car a top rail is required, and a 
bottom truss is used from end to end of the 
equalizing bar and bolted to it by four 


Notes of the Short Electric Railway 
Company. 

The severe electrical storms which have 
swept the country during the past month 
have put to test the devices applied to elec- 
tric cars and power stations to divert light- 
ning and protect the electrical machinery. 
The Short Electric Railway Company have 
had reports from their various roads which 
show the entire efficiency of their lightning 
arrester. Thus far the company has not 
lost an armature. On the Oakland branch 
of the Pittsburgh Traction Company, car 
No. 1 was struck September 5, all the wires 
of the fuse box going at once. No damage 
whatever was done to the car or its appa- 
ratus, and the frightened people who had 





vertical supports. The equalizing bar is 
perfectly straight, which is a new departure. 
The boxes are bolted with steel pins through 
a lug on the box to the equalizing bar, mak- 
ing the removal of the body from the wheels 
extremely easy. By the removal of four 
bolts the wheels can be removed. 

The Tripp trucks are equipped with 
Tripp’s anti-friction journal bearings, saving 
a large amount of power, and are note- 
worthy for their simplicity as well as dura- 
bility. The bearings are absolutely dust- 
proof, and after the most severe tests show | 
no detrimental wear. 

The following are some of the leading | 
railways that are now using the Tripp trucks 
and bearings : 

West End Street Railway, Boston, Mass.; | 
Electro Dynamic Company, Philadelphia, | 
Pa.; Beverly & Danvers Railroad, Beverly, 
Mass.; St. Louis Cable & Western Railroad, | 
St. Louis, Mo.; Citizens’ Railway Company, | 
St. Louis, Mo.; Brooklyn Street Railroad 
Company, Cleveland, Ohio; Citizens’ Trac- | 
tion Company, Pittsburgh, Pa.; Concord 
Horse Railroad, Concord, N. H.; Worces- | 
ter Consolidated Street Railroad, Worcester, | 
Mass.; Wilkes-Barre & Suburban Street | 
Railroad, Wilkes-Barre, Pa. 

The following roads have now contracted 
for the above trucks: 

West Side Street Railroad, Milwaukee, 
Wis.; Citizens’ Street Railway, Indianapolis, 
Ind.; St. Paul City Railroad, St. Paul, 








when a circular was issued by Mr. H. W. 
Kent, local manager of the 
Bell Company, notifying that 
the rate of connection with 
his exchange would be re- 


duced to $10 per annum 
until further notice. 


«*» The Chicago Bell Tele- 
phone Company is not wor- 
rying apparently over the 
prospect of a rival in the 
new company organized by 
the druggists. As yet the 
old concern has taken no 
official notice of the new com- 
pany. Superintendent Wilson 
recently said: ‘*‘ Anybody can organize a 
telephone company, and we have always 
expected that a rival concern would bob up 
some time. I know nothing of the new 
company, and have no idea as to what 
action our people will take if the matter 
reaches an actual competitive contest.” 


News of the World’s Fair. 


Ove of the most important steps in the 
line of practical work for the Fair was ac- 
complished by the Committee upon Elec- 
tricity and Electrical Appliances, at Chicago, 
on September 24. Col. Gardiner C. Sims, 
of Rhode Island, was elected chairman, and 


Martin Ryan, of North Dakota, secretary. 
Both officers are practical men. They out- 





lined a plan which, while it will meet with 
some opposition from many of the exhibitors, 
is favored by almost every commissioner. 
They propose to do away with the intricacy 
of shafting and belting, so prominent in 





pee man 





machinery displays, by using electric motors. 


Minn.; Tacoma & Steilacoom Railroag, | 


Catal 


—* Aas 7H 


Tacoma, Washington; Vancouver Electric 
R. R. & Lighting Co., Vancouver, B. C. 

Many other roads on the Pacific coast, and 
in other sections of the country have speci- 
fied these trucks. 

The compavy manufactures every variety 
of trucks for electric, cable or steam Cars, 
and the rapid increase in its business 
seems to show that perfect satisfaction has 
been given. 

——_# => oe 
The Case of Shibuya Jugigo. 


Attorney-General Tabor, on behalf of 
Warden Brush, of Sing Sing prison, has 
been served with notice to show cause be- 
fore the United States Supreme Court at 
Washington, on October 14, why the de- 
cision of Judge Lacombe, of the United 


States Circuit Court, denying the petition 
of Shibuya Jugigo, who is in Sing Sing 
prison, awaiting execution by electricity, 
for a writ of habeas corpus, should not be 
corrected. 





Electric Motor in Combination with 
Ventilating Wheel. 


The photograph from which the accom- 
panying illustration is made, was taken 
from a plant the ‘“‘C & C” Motor Company 
installed in the Union Trust Company build- 
ing, on Broadway, made up of a 30-inch disk 
exhaust fan (Blackman) and electric motor 
mounted directly on the shaft and supported 
by the fan brackets. It revolves at a specd of 
600 revolutions and delivers 20,000 cubic 
feet of air per minute. 

The ‘‘C & C” Motor Company bas found 
a very large demand for machines of this 
character on account of the noise and dirt 
which necessarily accompanies the use of a 
motor belted to a pulley on the fan. 





rushed into the rain from the supposed dan- 


Another advantage that it presents, partic- 





ELectric Motor anp Fan. 


ger, were glad to get back into the car, which 
carried them on in safety. 

On the White Line, Dayton, O., Septem- 
ber 5, every car on the road except the one 
protected by a Short lightning arrester was 
burned out and disabled. The storm in 
Dayton was unusually severe, houses, tele- 
graph and telephone poles being struck all 
overthe city. The fusesinthe car mentioned 
were blown six times, and even the lamp 
fuses were burned out, but the prompt 
action of the motor man in replacing the 
wire prevented any further harm, and as 
stated before night the car was the only one 
left on the road. 

The two lines, White Line and Green Line 
of the South Covington and Cincinnati 
Street Railway Company, were put into suc- 
cessful operation on the 17th instant. The 
Short system was used throughout and the 


Tue Tripp Evecrric TRUCK. 


superior workmanship of the overhead con- 
struction has called out the most flattering 
comments from the press and observers. 
The eight miles of double track cover the 
most important streecs of Covington, and 
when the bridge is crossed, will bring the 
people into close communication with Cin- 
cinnati, the company having a terminus on 
Fountain Square. The electrical equipment 
consists of 12 cars and eight trailers. The 
car bodies are of Stephenson make ; Bemis 
and Stephenson trucks are used, each equipped 
with 15 horse-power motors. The power 
station, which, by the way, isa model of its 
kind, contains two Armington & Sims 
engines, of 150 horse-power each, return 
flue tubular boilers, Murphy stoker and three 
60,000 watt generators. 

The trial trip over the two lines was made 
without stop or delay of any kind and the 
regular service of the roads have begun. 

Two additions will be made to the main 
lines before Winter begins and Dayton and 
Newport, Ky., will be included in the sys- 








tem, making the road one of the strongest 
and most important in Southern Ohio. 


ularly to electric light men and contractors, 
is the ease with which it may be installed 
and placed in any position, without regard 
to belting and shafting. Another require- 
ment of a machine of this kina is compact- 
ness of form in order that the motor 
may obstruct the draught of air as little as 
possible. It is believed that this combination 
attains all these objects better than any 
other devices which have yet been applied 
to a similar purpose. 





The Development of the Slot Machine 
in Washington. 

‘*Drop $10 in the slot and get out of jail 
in the morning.” This is to be the direction 
on a new slot machine which has been de- 
vised by a benevolent and ingenious Wash- 


ington man. These machines are to be 
placed in localities conveniently accessil.le 
to ‘‘ the boys” as they start out for a night’s 





lark. A card with the depositor’s pame, 
residence and any necessary particulars, 
and the requisite appropriations from his 
capital, enclosed in an envelope and dropped 
into the slot, will be taken out by an in- 
spector very early in the morning. The de- 
positor will then be immediately hunted 
up, relieved from any embarrassing deten- 
tion, be given a bath and a good breakfast, 
and safely returned to his home. It is said 
that the projector will, for a reasonable con- 
sideration, furnish desirable evidence to 
show that his patrons were suddenly called 
out of town on business of importance, etc., 
etc. There is evidently large opportunity 
for the prosecution of this enterprise. 





The new electric light company at New- 
port, Ky., is about to establish a district 
messenger system similar to the best now in 
operation at Cincinnati. It is also to be ex- 
tended to Bellevue and Dayton. The wires 
will be stretched on the present electric 
poles. This is a novel side business for an’ 
electric light company. 
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The Citizens’ Street Railway, 
Indianapolis, Ind. 
Fig. 1 is a view of the Citizens’ Street 
Railway, Indianapolis, Ind., which has 
been in operation since June 8th, 1890. It 








| line are a number of difficult curves which | natural gas is used instead of coal. Two 
required considerable engineering skill to 
conform the overhead wire to the line of 
track. They are at present operating ten 
motor cars, equipped with two 15 horse- 


horse-power Thomson-Houston generat- 
ors are installed in this station, together 
with an elegant marble switchboard, which 
has upon it circuit breakers, ampere meters, 
voltmeters, switches, rheostats and potential 


Fic. 1.—View or THe Evectric Rartway, INDIANAPOLIS, THomMsON-HovusTon SysTEM. 


is one of the finest constructed electric rail- 
waysinthecountry. The center pole double 
bracket construction has been used through- 
out and the poles are of heavy iron pipe, 
with fancy bracket and arm attached to 
each side of the pole, extending over the 


power motors, and each motor car at all 


times hauling a trail car. 

The traffic on this road since starting has 
been larger than the most sanguine had an- 
ticipated, and has been in operation without 
the slightest delay or trouble. The cars 


boards, and, taken altogether, is one of the 
finest stations which has been equipped in 
this country. The Thomson-Houston Elec- 
tric Company is at present building one 
large electric snow sweeper for thisrailway, 
which will be used to remove the snow 
from their tracks during the Winter months. 





wire. This construction runs through the 
business portion of the city and is undoubt- 
edly one of the finest overhead lines for rail- 
way work that has ever been built. On this 


Fie. 2,—SwitcHBoaRD OF SAME, 
center of each track, supporting the trolley | were manufactured by the St. Louis Car 


Company, of St. Louis, Mo. The. power 
station is equipped with one 250 horse- 
power Wheelock engine, Corliss type, and 
one 500 horse-power Hazleton boiler, and 


A company of St. Louis men has just 
been formed for the purpose of manufac- 
turing and introducing a hydraulic street 
car motor. The pumps with which the 
hydraulic pressure is exerted are to be op- 
erated by electricity. 














. The St. Joseph, Mo., office of the 
Western Union has just been repaired, at a 
cost of about $8,000. 


.. The Western Union Telegraph Com- 
pany will expend about $20,000 in repairing 
its building on Pine street, St. Louis. 


- The Postal Telegraph Cable Com- 
pany is rapidly pushing its lines all over the 
South and is getting a good share of patron- 
age. 


. Orders were given last week by 
President Fish, of the Illinois Central Rail- 
road Company, for the construction of a 
new line of telegraph from Chicago to New 
Orleans, 


.... Female clerks employed in the Ger- 
man postal telegraph service are from this 
time forward ordered to wear a uniform, 
which consists of a biue jersey, with orange 
collar and brass buttons. 


- The Postal Telegraph Company has 
its line from Port Townsend to Olympia, 
Wash., about half completed. The superin- 
tendent who has charge of the construction 
of the line, estimates that the line will be in 
operation in about two months. 


. W. J. Holmes has been appointed 
superintendent of telegraph of the Chicago 
and Erie Railway. He has for years held 
such a place on the Erie lines east of Buffalo, 
and a few months ago the New York, Penn- 
sylvania and Ohio division was added to his 
territory. 


. The Court of Appeals at Montreal, 
Can., has maintained Judge Wurtele’s judg- 
ment in the case of the Montreal Telegraph 
Company os. the Great Northwestern Telec- 
graph Company, in which he dismissed the 
plaintiffs’ suit asking for a reduction of the 
lease from eight to six per cent. 


. Professor Marks, supervising engineer 
of the Philadelphia Edison Electric Light 
Company, is credited by the Record with 
saying : ‘‘I am willing to stake my reputa- 
tion as an electrical engineer on my ability 
to construct an electric motor that could 
take a train from Philadelphia to New York 
in 36 minutes.” 


. Three messenger boys in San Fran- 
cisco have just been detected in a very neat 
scheme. After finding out the names of the 
arrivals at prominent hotels, they would 
compose telegrams and deliver them to the 
guests. The hotel clerk always paid the 
charges and the boys were on the road to 
wealth when their scheme was discovered. 


. The case of the Western Union Tel- 
egraph Company against the city of Grand 
Rapids, Mich., in which a preliminary injunc- 
tion was granted restraining the city from 
removing the company’s poles on Canal 
street, occupied the attention of Judge 
Severens in the United States Circuit Court, 
on September 19th. At the close of the 
arguments, along toward five o’clock, a col- 
loquy occurred between Judge Severens and 
the attorneys on either side, from which it 
became apparent that the mind of the court 
was inclined to the position of the telegraph 
company and in favor of making the in- 
junction a permanent one. 


. The present rate for a city telegraph 
message is 20 cents. It was 15 cents in 
1886, and upto October, 1887. Competition 
made that rate. Persons who have noticed 
the gradusl disappearance of postal tele- 
graph city offices, and their steady absorp- 
tion by the nearest Western Union staticns, 
will not be surprised at the current rumor 
that the local rate is soon to be raised to 25 
cents. Advocates of government control of 
telegraphs, railroads and other public serv- 
ice, say that five cents per message would 
cover the cost, An increase to 25 cents will 
furnish them another strong argument in 
favor of their plan.— New York Press. 
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* * Twenty members of the Trenton, N. 
J., city council, headed by President Geo. 
Rk. Whittaker, visited Atlantic City last 
week to inspect the electric street car sys- 
tem there. 


** The Cincinnati Southern Railroad 
reports that its business is greatly increased 
since the electric cars began to meet all 
trains at the depot. It has almost demoral- 
ized the bus business.—Lezington, Ky., 
Leader. 


* * One of the huge engines at the Minne- 
apolis electric railway power house is almost 
ready for operation. It was tested last 
week and gave satisfaction, and will furnish 
the power in a few days for the running of 
the cars, as soon as some remaining machin- 
ery arrives. The engine just placed is one 
of the most approved make, being a triple 
expansion condensing engine, of 12,000 
horse-power. It has three cylinders, 24, 40 
and 56 inches in diameter, respectively, 
each with a 60-inch stroke. The fly wheel 
is 28 feet in diameter and 73 inches across 
the face, weighing 45 tons, the whole weigh- 
ing 200,000 pounds. It was manufactured 
by Ed. G. Allis, of Milwaukee. Two more 
exactly the same size will be placed in the 
power house, the foundation for one being 
already prepared. 

On the New Standard Edison Electro- 
lytic Meter. 








BY A. E. KENNELLY.—A PAPER READ BE- 
FORE THE ASSOCIATION OF EDISON 
ILLUMINATING COMPANIES, AT 
MINNEAPOLIS, SEPTEMBER 
17, 1890. 





Since the last meeting of the association, 
the new and improved pattern of the Edison 
meter has been decided upon, received Mr. 
Edison’s approval, and has been completed 
by the Edison General Electric Company. 
It has already been introduced into two sta- 
tions, Brooklyn and Winnipeg, and the 
reports upon its behavior in each case are 
excellent. 

There are four standard sizes of these 
three-wire meters, Nos. 1, 2,4 and 8; de- 
signed to supply 40, 80, 160 and 320 lamps, 
respectively. Meters of larger capacity than 
these are made specially. In all sizes, how- 
ever, the bottles and plates are alike and of 
the pattern shown, the spools are alike, 
making the resistance of the bottle circuit 
the same in every meter, and the drop of 
potential in the shunt at full load is the 
same, namely, four-tenths of a volt. 

It is arranged that in the smallest, or No. 
1 meter, each milligramme of weight trans- 
ferred represents one ampere hour of sup- 
ply, and the transfer is 10 milligrammes 
per hour on full load. Similarly every 
meter transfers 10 milligrammes per hour at 
full load, sothat each milligramme or trans- 
fer in a No. 8 meter represents cight ampere 
hours, and in No. 4 meter four ampere 
hours, the number of the meter being the 
index of the supply in each case. 

This greatly simplifies the system, re- 
duces the weight of bottles that have to be 
daily transported, reduces the stock that the 
station bas to keep in hand, makes only one 
balance requisite instead of two, and with 
reasonable care the use of a separate multi- 
plier for each size of meter is not found to 
be an inconvenience. The objection has 
been urged against the system that there is 
danger in making one milligramme of trans- 
fer stand for so large a unit as eight ampere 
hours in the No. 8 meter, since an error in 
weighing or in the proportions of the meter 
would result in an error in the bill eight 
times as great as the same discrepancies 
would produce in a No. 1 meter. Even 
granting the validity of the objection, how- 
ever, it is evident that since meters are in- 
troduced in the capacity proportionate to 
their duty, the error in the No. 8 meter bill 
will only bear the same ratio to the whole 
amount charged, that the smaller No. 1 
error bears to the bill. As a matter of ex- 
periment, however, taking for instance a 
series of tests made with the meters by Mr. 
R. 8. White, at Brooklyn, the records of a 
set of Nos. 1, 2,4 and 8 meters worked in 
series and at intervals for a week, on half 





load for the smallest, or five amperes, one- 
sixteenth of the load for the largest, showed 
practically the same result, the No. § meter 
underindicating about two per cent. 

This high degree of relative accuracy, 
setting aside all question of care and skill, 
is secured by three things. The first is a 
higher degree of absolute accuracy.in gen- 
eral. The old pattern meter is universally 
admitted to be a faithful and accurate in- 
strument, but the intrinsie accuracy of the 
new pattern is about three times as great. 
The only chance for error in the operation 
of the electrolytic meter, accidents aside, is 
the variation of resistance in the bottle, 
whereby the true ratio between the currents 
in the bottle and shunt circuits is upset. 
The extent of such a disturbance, of course, 
depends upon the relative proportions of 
resistance in bottle and spool. Suppose it 
were possible for the new bottle to even 
double its resistance and to become five 
ohms instead of 2.5 at- normal temperature. 
In circuit with a spool of 464 ohms, such a 
change would only upset the balance and 
make the record in defect five per cent. In 
the old pattern meter, the doubling of the 
bottle resistance, were such a variation to be 
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expected, would make the reading 15 per 
cent. in defect. 

The second preventive of error in the 
largest sizes is due to the uniformity in the 
size of plate. A cause of discrepancy has 
always existed in a slight gain of the plates 
in weight independently of the current’s 
action and due to their oxidation superfi- 
cially. With care this source of. error has 
always been minimized, but with the old 
meters it increased with the size of the 
meter since a larger plate offered a larger 
surface to oxidization. In the new pattern 
it is, of course, a fixed amount in all sizes, 
and owing to the small area of plate, is in 
any case very small. 

The third precaution against error in the 
larger sizes is the use of duplicate bottles in 
the Nos. 4 and 8, as mutual checks, which 
are not required in the Nos. 1 and 2. 

Another improvement is in the plates. 
These are castings of pure zinc alloyed with 
two per cent. (by weight) of pure mercury. 
This amalgam has the advantage of being 
more readily brought into good condition 
for use than the rolled plate; the trouble of 
varnishing is also saved. 

The only other noteworthy change has 








Fig. 1. —METHOD OF WINDING THE EICKEMEYER 





and secondly, owing to the mechanical wear 
and tear of the working parts, which will 
need attention and change from time to time; 
but there are cases in which a direct reading 
mechanical meter will be an advantage, and 
he expects that from the tests and behavior 
of this mcdel it will serve the purposes. 


CONCLUSIONS DRAWN FROM ONE YEAR’S EX- 
PERIENCE WITH THE STANDARD EDISON 
METER.—BY R. 8. WHITE. 


During the year’s work with the new 
standard meter, we have taken 4,088 incan- 
descent, 853 arc light and 244 motor read- 
ings, a total of 5,185, and have obtained uni- 
formly good results. Ina large number of 
cases, customers have kept tally of lamp 
hours, and in every instanceexpressed them- 
selves as satisfied. A considerable number 
of tests have shown marked accuracy. The 
greater dispatch and care with which the 
motor work can be performed has _ been 
abundantly shown. The use of small and 
uniform plates secure, by the balance method, 
doubled accuracy in weighing and the elimi- 
nation of the oxidation error. In brief, our 
experience with the standard meter shows 
improved ease and economy in operation 
with more uniform and accurate 
results. In so far as a chemical 
meter ‘fills the bill,” little remains 
to be said. 

It may be interesting to note the 
use of four Aron meters on our cir- 
cuit for the past year, The. frank, 
open. countenances of these metcrs 
have won the favor of the meter 
man and the confidence of the cus- 
tomer. -It is suspected also that 
the company would accept their ad- 
vances with better grace were it not 
for their haughty treatment of the 
financial question involved. 

We may conclude, then, that it 
is in the line of a direct reading 
dial meter that we are to look for 
the next advance in the com- 
mercial treatment of the meter question. 

— oo 
The Edison-Eickemeyer Street Railway 
Armature. 

One of the most interesting and striking 
advances in railway motor construction 
which has recently been made is announced 
this week by the Edison General Electric 
Company, which has secured the use, tor its 
railway system, of the Eickemeyer patents 
for winding armatures. It will be remem- 
bered that the Eickemeyer dynamo for light- 
ing purposes was brought out about two 
years ago and created much discussion and 
favorable comment by the press. Since that 
time it bas been actively exploited, and it is 
said that not a single dynamo armature 
wound upon the Eickemeyer plan has ever 
burned out. The Edison Company have 
made a thorough estimation of.this winding 
with a view to adopting it for its railway 
motors, where it will undoubtedly be par- 
ticularly valuable. 

The Eickemeyer system of winding is 
radically different from the well-known 
Siemens. Each armaturecoil is wound upon 








a form of peculiar construction, and comes 


From the illustration— Fig. 2—the peculiar 
curvature of the coils at the rear is easily 
seen; the same curvature is found at the 
frontend. The whole armature is perfectly 
ventilated, particularly at the front, where 
difficulty bas frequently occurred. 

It is the strong belief of the Edison com- 
pany that one of the most serious difficulties 
that has been met with in electric railway 
work is entirely overcome by the new arma- 
ture, which they are now prepared to offer 
to their patrons. 


—_———__o——_——_ 
The Hill Switches. 

Mr. Warren 8. Hill, of Boston, has re- 
cently equipped a number of plants with the 
switches illustrated herewith. A double 
pole switch on a slate base is shown in 
Fig. 1. It is solidly built, and made upona 
novel plan that secures good electrical con- 
tact, with simple and effective mechanical 
operation. When the switch is closed, the 





Fie. 1.—Hiti’s DousLe PoLe Swircn. 
contact brushes are pressed firmly between 
the wedge-shaped surfaces, and locked in 
this position. When it is desired to break 
the circuit, the break is quick and perfect, 
as all the parts separate at the same instant, 
giving the smallest possible amount of 
spark. - It is made in different sizes, for cur- 
rents of from 10 to 400 amperes. It is also 
made with the addition of a fusible metal 
cut-out, thus giving a double pole switchand 





J 


Fie. 2.—H11’s DouBLE PoLE CONVERTER 
SwItcH. 

double polesafety cut-out in one instrument. 

In Fig. 2 is illustrated a double pole con- 
verter switch, by the 
use of which the con- 
verter can be com- 
pletely cut off from 
the primary. circuit, 
thereby avoiding all 
possibility of danger 
while working on the 





Fic. 2.—ViEW oF ARMATURE. 


been in the solution, which is about twice as 
dense as in the old bottles. 

Mr. Edison has recently completed a 
mechanical meter on the pattern of one of 
his early paterts in that direction. This in- 
strument is a small motor, delicately con- 
structed. The armature commences to 
rotate as soon as one lamp in the supplied 
circuit is turned on. The rotation accele- 
rates as more lamps are lit, until at the full 
load of 20 lamps, the speed is 600 revolutions 
per minute. A counter worked from the 
armature shaft records the number of rota- 
tions, and, on duly proportioned dials, the 
supply. The field magnets are kept charged 
by a feeble current from the mains, while 
the main current passes through a shunt as 
in the electrolytic meter, and from the shunt 
terminal wires pass tothe armature. The 
drop of potential in the shunt at full load is 
1.5 volts. The model, though complete in 
itself, will-be slightly modified in detail to 
suit commercial use, and will then be avail- 
able for such cases where a mechanical 
meter is desirable. Mr. Edison does not 


consider that a mechanical meter can possi- 
bly be as cheap or as reliable as the electro- 
lytic meter, firstly, owing to the necessary 
frictional error, which makes the record too 
low for very light loads and low speeds, 





out standard and interchangeable in every 
respect, as shown in Fig 1. In building an 
armature originally, the laminated iron core 
is first prepared as in the Siemens armature 
and upon this are loosely placed the neces- 
sary number of standard coils; which are 
locked in place around the armature by 
means of the wooden pegs, shown in Fig. 2. 
The result is a square end, both front and 
rear, instead of the core shaped end of the, 
Siemens armature. Thecoilsare held firmly 
in place with absolutely no chance of 
motion, and there is no mechanical pressure 
from coil to coil which would tend to cause 
short circuit. The armatures are necessarily 
of standard diameter and interchangeable, 
and it is believed that the Eickemeyer ar- 
mature will never burn. out except from 
dead over load causing melting of the 
wire, from accidental mechanical. injuries, 
or from short circuit due to outside 
causes. If, however, an armature coil 
should burn out from any of the causes 
mentioned, it could. be replaced. without 
difficulty by any ordinary mechanic, and 
without return to the factory, the whole 
operation consuming but a short time and 
a small amount of material. The railway 
company could be provided with a sufficient 
number of standard coils held in reserve, 


converter or on the 
secondary circuit. 
The mechanism is en- 
cased in an iron box 
with glass front; in- 
sulated openings are 
provided for the four 
wires, and a handle 
outside the box pro- 
; vides a means for 
operating the switch, as shown. The con- 
verter switch is made in capacities of 20, 40 
and 80 amperes. 
——  —s- 
PERSONAL. 

Mr. Paul T. Brady, of Cooperstown, N. 
Y., where he was actively identified with 
telephone work, has accepted a position with 
the Thomson-Houston Electric Company, 
and will make his headquarters at Syracuse. 


Mr. Emil Guilleaume and Mr: M. T. 
Guilleaume, of Felten & Guilleaume, Mil- 
heim-on-the-Rhine, are visiting in this coun- 
try, making their headquarters with Messrs. 
J. H. Bunnell & Company, of this city, who 
are the representatives in this country of 
Felten & Guilleaume, extensive manufac- 
turers of wires and cables of all descriptions. 
Our German visitors take a great interest in 
the wonderful development to be seen in 
the electrical field over here. 


The New. England Telegraph and. Tele 
phone Company is considering the feasibility 
of replacing its cedar poles with those made 
of iron or steel. 
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The Westinghouse Exhibit at the 
Pittsburgh Exposition. 

This exposition is an annual aitraction, 
arranged for the purpose of putting on pub- 
lic exhibition .an array of specimens from 
the industrial productions for which Pitts- 
burgh and Western Pennsylvania have 
become famous at’ home and abroad. 

That electricity, of course, should be well 
represented will seem quite natural to 
everybody who has been watching the 
progress which has been made in that 
industry duriug the last few years by a 
corporation the home of which is in 
Pittsburgh. This is the Westinghouse 
Electric and Manufacturing Company, 
the management of which is well known 
among the electrical fraternity for its 
great enterprise and executive ability. 

In order to obtain any idea of the 
grandeur of that company’s display, it 
is necessary to make a personal inspec- 
tion ofthe many details of electrical and 
mechanical construction represented 
here. The electrica] exhibition of the 
Westinghouse Electric and Manufac- 
turing Company is distinctively unique 
in the electrical industry of to-day. 

As the pioneer and chief promoter of 
the alternating current system of elec- 
tric’ lighting, the company confines 
itself simply to a display of alternating 
current apparatus and the display is so 
manifold and so complete in its illus- 
tration of the development of the 
alternating current system as to attract 
the attention of all visitors. 

On entering what is known as Mechan- 
ical Hall of the exposition building, the 
display of the Westinghouse Company 
occupies the entire view on. the right 
hand side, and one of the first pieces of 
machinery is a 3,000-light alternating 
current dynamo, belted to a rotary 
engine of 400 horse-power. The latter 
was designed and invented by Mr. 
George Westinghouse,- Jr., and its 
peculiar shape and appearance for a 
steam engine attracts great attention. 
Next to that is another of 1,500 lights 
capacity, belted to a Westinghouse com- 
pound engine. Then follow, all in a 
row, a 750-light dynamo belted to a 
Westinghouse, Jr., engine of 60 horse-power; 
a 2,00 -volt, self-exciting machine of 1,000 
incandescent lights, also belted to a Westing- 
house, Jr., engine; a 25-light alternating 
current arc machine attached to a Westing- 
house standard engine, and at last a 30 horse- 
power alternating current motor generator, 
also belted toa Westinghouse standard engine. 

in the evening, all apparatus and the-en- 
gine are in operation. The incandescent 
machine generates the power for all the 
lights‘used in and about the building. _The 


3,000-light dynamo, however, is operated ex- 
clusively to light up an illuminating sign 
which is put up in the form of an immense 
arch on the grounds surrounding the expo- 
sition. This arch carries the following let- 
tering on both sides: ‘* Westinghouse— 
Pioneers of the Alternating System.” The 
two signs contain over 2,000: incandescent 
lamps of 16 candle-power each, and ‘their 
effect in the evening givesa’very good idea 
of the artistic capabilities of electric light 
illumination. 











The other light machines operate the 
lights throughout the buildings as well as 
those utilized in the display. The arc dyna- 
mo operates the well-known flat carbon 
lamps, of which the Westinghouse Electric 
Manufacturing Company is the inventor. 

The alternating current motor generator 
operates about a dozen Tesla and other 
alternating current motors, and if any one is 
desirous of having proof of the commercial 
usefulness of the Tesla motor, he”can have 








the treadle being pressed, the lower will be 
the speed. The working of the apparatus is 
constantly explained to the many interested 
housewives who are crowding around the 
pavilion all day long. 

In the front of the pavilion stands an ex- 
perimenting table filled with all kinds of 
peculiar contrivances of the alternating sys 
tem.= There is the Shallenberger meter, the 
converter, a stage regulator and a number of 
motors, the‘smallest one having only suffi- 





Fic. 3.—View or Evectric Lignt Arca at PittsBurRGH Exposition. 


it in this exhibition. For light manufactur- 
ing purposes especially, it is stated that there 
is no motor superiorto the Tesla. In this 
display.one motor operates a small printing 
press, several of them operate fans, while 
in one part of the exhibition another runs a 


‘ carpet loom; again, another a stone crusher, 


a third rotates a six-foot circular saw, a 
fourth the Hercules mining machine, a fifth 
operates a soap wrapping {machine and a 
caramel wrapping machine of the Nuttall 
Manufacturing Company, 


Fie. 1.—View or Section oF THE WESTINGHOUSE EXHIBIT AT THE PiTTsBURGH EXxPoOsiTION. 


Adjoining the motor generator is a pavilion 
handsomely furnished in antique oak, deco- 
rated with tropical plants and draped in the 
most elegant and tasteful manner. Inacorner 
of this pavilion stands a Domestic sewing ma- 
chine fitted up with a new type of alternating 
current motor brought out not long ago by the 
Westinghouse Company. The peculiarity 
of this motor is that its brushes are utilized 
as a regulator of the speed of the motor. 
This method of regulation is operated by the 
treadle of the sewing machine, the harder 








cient power to blow out a match. An elec- 
trician of the company is constantly in 
attendance for the purpose of illustrating 
the workings of the different appliances. 
He shows the action of the meter when 
attached to one lamp, 10 lamps, up to 50 
lamps. He explains the street converter 
system. He shows the manner in which the 
stage regulator operates. The latter is con- 
nected with five switches, each controlling 
10 lamps. 

Altogether the display is one of the most 
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EWS 


—— Carberry, Manitoba, is now expect- 
ing to be lighted with electricity shortly. 





—— The Momence, IIl., Hay Palace will 
be lighted day and night by electric lights. 

—— The August sales of Westinghouse 
Electric Company are said to have been 
$400,000. 

—— Oneof the local papers in Minneapolis 
designated the attendants at the recent 
Edison Convention ‘‘ electro-magpates.” 

—— The Luray Caverns are to be lighted 
by asystem of white and colored incandescent 
electric lights that will add much to the 
beauty of that subterranean wonder. 


— ‘‘When the electric light on the 
corner of Gilmer and Palmetto streets fails 
to burn, the thieves in that neighborhood get 
in their work.” —Chattanooga, Tenn., News. 


—— Not less than seven ordinances for 
electric light and gas franchises ure pending 
in Chicago. They include, in every in- 
stance, the entire territory within the city 
limits. 


— The Southwestern Michigan Fair 
Association have commenced the erection of 
are electric lights around their track at 
Three Rivers, and will have racing by elec- 
tricity. 


—— An interesting use of electricity is 
that made by an insurance company of 
Philadelphia in illuminating aclock. The 
face is left in darkness, but the incandescent 
light shines through the numerals and makes 
lines of fire of the hands. 


— The Dayton Manufacturing Com- 
pany is erecting an addition to its works at 
Dayton, O. The new building will be used 
for the manufacture of electric lighting 
apparatus for passenger coaches, and when 
completed the company will give employ- 
ment to about 50 men in addition to those 
now in its service. 


— The Southern Electrical Supply 
Company bas a very attractive exhibit in 
the St. Louis Exposition, occupying a con- 
spicuous space in the electrical department. 





Fie. 2.—View or LARGE DyNAMOS AND SWITCHBOARDS OF WESTINGHOUSE 
Exnreit at PrrrsrFurRGH EXxPposirion. 


interesting that has ever been gotten up for 
XxX . 

t has not only been the object of the 
company to prove to the visitors that Pitts- 
burgh stands to-day in the front rank in the 
electrical industry of the word, but the 
company is also anxious to explain, toevery- 
body who cares to learn, the intricacies and 
wonders which are constantly confronting 
the uninitiated in electrical science. 

We present several views of the exhibit 
above, 





The ventilator fans exhibited by this com- 
pany attract much attention, as do the 
many other electrical devices and appliances, 
all of which are artistically arranged. The 
Southern has just taken the agency of the 
well-known annunciators of the Novelty 
Electric Company, of Philadelphia. The 
sale of Candee wire by the Southern Com- 
pany has far exceeded expectations, and 
orders are still coming in at a lively rate, 
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Several False Statements Concerning 
Electric Fires Refated. 
To THe Eprror oF ELEcTRicaL REVIEW: 

Nothing demonstrates so demonstratingly 
convincing as an object lesson, when com- 
parative results are to be shown; therefore, 
one should be very careful in displaying ob- 
jects to demonstrate results unless what they 
desire to teach is a fact beyond doubt. 

If there are explanations to be made, and 
where ‘‘ifs” enter into the calculations, 
such explanations and ifs should precede the 
display of the object lesson, or accompany 
it in such a conspicuous way, that no one 
would look upon the object lesson without 
having the whole case before them. Other- 
wise, the eyes of the multitude take in the 
object lesson at a glance, because it only 
requires a look, and the mind swallows it as 
a fact. It goes from mouth to ear, and is 
spread in all directions as far and wide as 
man is interested in the subject. 

If nothing but truth is taught, it can do 
noharm. Truth brightens and enlightens 
everybody, and makes the world better. If 
something that isn’t truth is taught, some- 
body, or some particular interest, is injured, 
and a falsehood is given currency that will 
last until the electric light of truth finally 
dispels it. But the harm is done, and the 
world has to unlearn, at the cost of time, 
and to the detriment, perhaps, of thousands, 
what it had learned by one false, deceptive 
lesson. 

The ‘‘ Chronicle Fire Tables ” (which is a 
book issued yearly by the Chronicle Com. 
pany, Limited, of New York, an insurance 
publishing concern), in its 1890 edition, giv- 
ing statistics designed to show the compara- 
tive danger of loss by fire from the various 
causes from year to year, displays upon a 
great white page in the front of the book 
the following legend in the form of an ob- 
ject lesson : 
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$1,587,213 
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$5,583,820 











(Copyright 1890, by the Chronicle Company, Ld.) 


** DIAGRAM SHOWING PROPERTY LOSSES BY FIRES FROM 
ELECTRIC WIRES AND LIGHTS.” 


Not a word of explanation appears in 
connection with these squares, which are 
purposely made more impressive by being 
highly colored, alternately yellow and red. 

If one chooses to delve long enough in the 
labyrinth of words and figures in the book, 
he can find such information as the follow- 
ing, which I have extracted from its pages, 
and which should have deterred its pub- 
lishers from painting such a picture of mis- 
representation as a frontispiece. 

‘* Owing to the incompleteness of the re- 





ports, the study of fire causesis very unsatis- 
factory. No particular effort is made by 
the public authorities to ascertain the actual 
causes of fires, taking the country as a 
whole. In some of the larger cities there are 
municipal officers whose duty it is to investi- 
gate the origins of fires, but their labors, how- 
ever conscientiously performed, contribute very 
little toward the enlightenment of the people 
with regard to the causes of fires in the country 
at large. Even the officers of fire insurance 
companies, and of fire underwriters’ organi- 
zations, are sometimes very reluctant to 
assign causes for fires which come under 
their notice. 

“* How little is really known of the origins 
of fires is rendered evident by the fact that 
of the 123 millions consumed last year, we 
have but a partial idea of how 79.7 millions 
came to be destroyed, after counting in the 
great loss (over 50 millions) through exposure. 
Of the 72.7 million dollars worth of property 
destroyed by fires originating on the premises, 
specific causes can be assigned for the loss 
of only 29.4 millions, leaving a property 
value of 43.3 millions, which was swept away 
by fires that started in some wnknown man- 
ner,” 

The italics are mine, and I make them to 
show how very little reliance the ‘‘ Fire 
Tables” artist himself attaches to the in- 
formation from which he drew his inspira- 
tion, and which he displays as unquestion- 
able fact. 

“«The principal known causes of fires areas 
follows, in orderof rank: Incendiarism, de- 
fective flues, sparks (miscellaneous and loco- 
motive), matches, lamp explosions, stoves, 
spontaneous combustion, lightning, lamp 
and lantern accidents, gas jets, forest and 
prairie fires. These eleven causes were re- 
sponsible for 6,223 fires, or 73 per cent. of 
the whole number of fires of known origins. 
The remaining 2,267 fires of known origins 
were divided among 47 lesser causes. 

* * * * * * * 


‘‘ At this moment there are no causes of 
fires which are being more closely studied 
than electric wires and lights. Within four 
years, as shown by the colored diagram at 
the beginning of this volume, the value of 
the property annually destroyed by electric 
wires and lights has risen from less than 
one-half million dollars to more than five 
and one-half million dollars. During 
the year 1889 electric wires were charged with 
their first great conflagration, viz, the Kings- 
ton street fire, in Boston, Mass., on Novem- 
ber 28, 1889.* 

‘‘The appended table shows how fires 
from this cause have increased in number 
and destructiveness in the last four years : 


TABLE SHOWING RISKS BURNED AND 
PROPERTY LOSSES BY FIRES FROM 
ELECTRIC LIGHTS AND WIRES. 








Years. No.of Risks) Property 





Burned. | Losses. 
DRKGd: popavenansbaeduateen 29 | $460,259 
1887 66 681,930 
* 91 1,587,213 
TEE oc vcccccseescne 6csuboee 5,533,820 
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I call special attention to the extract from 
the Boston Fire Marshal s report, which be- 
gins by ‘‘ presuming” something, and after 
tracing a metallic circuit all over the city, 
in and out, up and down, it endsin proving 
nothing. But vet this book,which modestly 
says, on the first page, that it is, ‘‘ an ineal- 
uable compilation of fire statistics,” didn’t 
have the fairness to print the above table, 
with its authority for the five and one-half 
millions loss charged to electricity, side by 
side with the yellow and red diagram, or to 


refer the reader to it by foot-note or other 


means. Nor did it have the fairness to re- 
fer the reader to the fact that its pages 
showed only 74 fires charged to electricity in 
1889, as against 91 in 1888; a decrease in the 
number of accidents from that cause of 
about 19 per cent.; nor to explain in the 
table above quoted that of the 357 risks 
burned by electrical causes, 283 burned by 
exposure, or in other words, because the fire 
got away from the fire department. Nor 
did it have the fairness to refer, even briefly, 
in connection with the diagram, to the fact 
that its pages showed 254 fires charged to 
lamps and lanterns, 241 to gas jets, and 105 





* “It is presumed that the tenth circuit wire of the 
Messer ger Company must have been crossed either 
by an electric light or power wire, or some other 
wire, by the Electric Time Company's, or in con- 
nection with one of these, thus causing it to fuse in 
its weakest spot. The tenth circuit, which is a 
metallic one, runs from the company’s cable at 17 
State street to 214 Washington street, across to the 
Rodgers building, to Young’s Hotel, to the Court 
House, across on the Museum building, over to 292 
Tremont street, and from there to 32 and to 20 Pem- 

m square.—From the Special R t of the 
Fire Marshal of the City of Boston on the Kingston 
street fire, November 28, 1589." 





to candles, each of them outranking in num- 
bers the electric fires. 

I will presume it was an oversight, since 
presumptions are in order. 

The first bad effect of this highly colored 
piece of misinformation (I refer to the front- 
ispiece) was to lead an honored gentleman 
who is famous for truth and wisdom, into 
expatiation at great length upon the increas- 
ing danger and loss by fire from electrical 
causes, in the face of facts and statistics 
(contained in the same Fire Tables) to the 
contrary. I refer now tothe report of the 
electrical committee presented at the National 
Board of Fire Underwriters’ meeting in New 
York, last Spring. The report was given 
wide circulation by the press, the same as 
any other sensational and alarming report 
would have been treated. 

I will quote a little from the report for the 
benefit of those who may not have seen it, 
or who have forgotten it if they did see it. 

‘* The great problem before us to-day, how- 
ever, is the management of the various sys- 
tems of electric lighting so as to ensuresafety 
from fire. When such lights were first in- 
troduced, underwriters congratulated them- 
selves that at last the long sought means of 
illumination withoutdanger had been found. 
No matches, no kerosene explosions, no 
swinging gas brackets would hereafter vex 
them, but a steady, safe and brilliant light, 
which could do no possible harm, had come 
among us and all were happy. 

‘* It did not take many months, however, to 
discover that the electric light was not the 
harmless thing we had imagined, but that it 
was a most prolific source of danger, and its 
introduction has cost the insurance com- 
panies more than any method of lightin 
heretofore in use. It has come to stay, an 
some time it will probably be as safe as any 
light in use, but our knowledge of its proper- 
ties and of its management must be vastly 
increased before that time appears. We see 
the danger, but as yet are too ignorant to 
point out the remedy. What yesterday 
seemed a safe method of installation, to-day 
proves dangerous, and what we regard as 
safe to-day, is likely to develop danger 
to-morrow. We can only wait and study.” 

And now I find in the editorial columns of 
the Cincinnati Commercial Gazette, the fol- 
lowing : 

‘That nearly 80 per cent. of the fire 
losses in Boston in the last year should have 
been caused by electricity isrematkable. It 
may not argue so much the danger gener- 
ally of electrical appliances, as a lack of 
knowledge and carelessness in their uses in 
the city of Boston. Coal oil lamps, tallow 
dips, gas and steam boiler furnaces, would 
cause many fires if proper attention were not 
given them.” 

Verily, falsehood seems, sometimes, more 
potent than truth. 

Does the journal which gave birth to the 
foregoing squib know that ‘‘ coal oii lamps” 
caused 109 fires in Boston last year; that 
‘* gas” caused 86, and that ‘steam boilers 
and furnaces” caused 108, while electricity 
is only charged with 9? 

The official returns give no account of 
fires caused by ‘‘ tallow dips,” presumably 
because Boston, unlike Cincinnati, has 
passed that primeval period where such 
means of lighting is employed. 

If one of the fires from coal oil Jamps had 
happened on the 28th day of November last, 
in the ‘‘ Brown Durell” building, and had 
spread until it had destroyed nearly four 
million dollars worth of buildings and mer- 
chandise, would this same journal have 
thought it ‘‘remarkable that nearly 80 per 
cent. of the fire losses in Boston” had been 
caused by coal oil lamps? Would it have 
reasoned that such a result might ‘‘ not argue 
so much the danger generally” of coal oil 
lamps, “ asa lack of knowledge and care- 
lessness in their uses in the city of Boston” ? 

Would it not have argued in that case like 
this: ‘‘Itis not strange that a coal oil lamp 
should cause a fire, but what kind of a fire 
department has Boston got, to allow a fire to 
spread to such an extent in broad day-light, 
on a holiday, when the streets were not 
crowded and everything was favorable to 
prompt action.” 

Perhaps a fire caused by electricity is dif- 
ferent from any other fire; may-be the elec- 
tricity that escapes from a broken wire 
accelerates the spread of the flames; if so, 
the journalists who write squibs and make 
fire tables ought to tell us. 

Boston’s Fire Marshal intimates as much 
in his last report. He says: ‘‘ Especial pre- 





caution should be adopted to prevent fires 
from electricity and spontaneous combustion, 
for the reason that when they do occur the 
loss is apt to be heavy on account of their 
liability to gain great headway and to burn 
with unusual rapidity.” Great Scott! where 
is the analogy? Are not the electrical fra- 
ternity in their ‘‘ infancy ” quite as much as 
the science? Why haven’t they found out 
this peculiar quality of the electrical fire and 
its similarity to spontaneous combustion ? 

As the immediate outcome of the one fire 
in Boston which caused ‘‘nearly 80 per 
cent.” of the losses last year, the city has in- 
creased its fire department by purchasing 
six new steamers and other apparatus to re- 
place obsolete and worn-out machines, and 
about $500,000 have been appropriated by 
the city government to make its fire depart- 
ment efficient. 

If that loss was chargeable wholly and un- 
questionably to an abnormal increase of 
danger from electricity, as the essayists 
herein referred to would lead us to believe, 
is it not more probable that the city would 
have taken some action to abate the growing 
evil, to probibit the use of this ‘‘ most pro- 
lific source of danger,” instead of adding to 
its fire apparatus and thereby, in its very 
action, admitting the great loss to have been 
due to inadequate means for coping with fire ? 

Contrast the following information ex- 
tracted from the Fire Marshal’s report re- 
ferred to, with the yellow and red picture of 
the Chronicle Fire Tables : 

‘*The number of fires caused by electric 
lights and wires is eight-tenths of one per 
cent. less than last year, or a decrease of 40 
per cent. from the total number caused by 
electricity last “eal 

‘* There has been an increase in the num- 
ber of kerosene fires of two per cent.” 

‘“‘With almost surprising regularity 
matches continue to cause their 20 per cent. 
of Boston’s yearly fire loss.” 

‘‘Eleven per cent. of the fires occurring 
during the year were caused by gas, of which 
more than three-quarters were absolutely 
careless, if not reckless.” 

‘* With theexception of matches, kerosene 
has more fires to answer for than any other 
cause, over 14 percent. being attributed toit.” 

‘*While less than two per cent. of the 
total number of fires are attributed to elec- 
tric wires and lights, the loss resulting from 
them is placed at over 79 per cent. of the 
year's total, the larger part of which was 
occasioned by the great fire of November 
28th, on which the loss is estimated at 
$3,859,402.” 

‘‘When the great increase in the use of 
electricity from year to year is considered, 
it is certainly encouraging to note that the 
percentage of increase in the number of fires 
caused by it is proportionately very small, 
while this year’s record even shows a de- 
crease.” 

In conclusion, I would suggest that the 
Chronicle Fire Tables use as a frontispiece 
next year, a picture of Master George Wash- 
ington at the time he was in the tree busi- 
ness ; and that it live up to the principles 
suggested by the picture. 

STEPHEN E. Barton. 

Boston, Sept. 2th, 1890. 


————_0 = eo ___ 
The Ocean Cables of the World. 

According to the latest report of the In- 
ternational Bureau of Telegraph Adminis- 
trations, writes Herbert Laws Webb, in 
October Secribner’s, the submarine telegraph 
system of the world consists of 120,070 nau- 
tical miles of cable. Government adminis- 
trations own 12,524 miles, while 107,546 are 
the property of private companies. The 
total cost of these cables is in the neighbor- 
hood of $200,000,000. The largest owner 
of submarine cables is the Eastern Telegraph 
Company, whose system covers the ground 
from England to India, and comprises 21,860 
miles of cable. The Eastern Extension, 
which exploits the far East, has 12,958 miles 
more. Early in last year the system of West 
African cables, which started from Cadiz 
only six years ago, was completed to Cape 
Town, so that the dark continent is now 
completely encircled by submarine tele- 
graph, touching at numerous points along 
the coast. More than 17,000 miles of cable 
have been required to do this, and several 
companies, with more or less aid from the 
British, French, Spanish and Portuguese 
governments, have participated in carrying 
out the work. . 

The North Atlantic is spanned by no less 
than 11 cables, all laid since 1870, though I 
think not all are working at the ponent 
time; five companies are engaged in for- 
warding telegrams between North America 
and Europe, and the total length of cables 
owned by them, including coast connections, 
is over 80,000 nautical miles. 























ee a SP 


— 





October 4, 1890 


ELECTRICAL REVIEW 


75 








New Snow Plow and Snow Sweeper. 





MANUFACTURED BY THE THOMSON-HOUSTON 
ELECTRIC COMPANY. 





Past experience in operating electric rail- 
ways in winter has demonstrated the fact 
that some appliance is needed for keeping 
the tracks as free from snow as possible. 
That the Thomson-Houston Electric Com- 
pany fully realized this is shown by the fore- 
thought manifested in preparing the snow 
plow and snow sweeper shown in the accom- 
panying illustrations. 

The details of the snow plow are as 
follows: Length over all, 20 feet; width, 
seven feet ; height from rail to floor of car, 
three feet six inches. The truck has four 
36-inch wheels, in front of which is placed 
a digger which scrapes the snow from the 
track, thereby securing a good contact for 
the wheels. These diggers or scrapers are 
controlled by levers placed at each end of 
the car, and may be raised and lowered at 
will. One of the main plows is placed 
diagonally across the car, one end being in 
front of the forward wheel on one side, the 
other end coming out between the front and 
rear wheels on the opposite side, at an angle 
of about 60 degrees. By placing the plow 
in this manner a position is secured where 
the least oscillation occurs. Although the 
plows extend two feet beyond the wheels, 
eachis provided with an extension, by means 
of which a path of any desired width, de- 
pending upon local conditions, can be plowed 
out. Thesecond main plow is hung parallel 
to, and in the same manner as the first, each 
however, being independent, and controlled 
by levers placed upon the car platform. 
One or both can be used as the circumstances 
require. The plows are kept at a proper 
angle by means of chains and iron rods, so 
arranged as to permit great freedom of move- 
ment in a vertical direction. 

The car is propelled by two 20-horse- 
power motors of the consequent pole type, 
one being geared to each axle by means of 
sprocket chains and chain gear wheels, and 
are capable of propelling a car at a speed of 
10 miles an hour. The sprocket chains run 
as slow as possible, since the total reduction 
in speed is made by gears on the motor 
They are enclosed in closed iron 
boxes. In circuit with the motors is placed 
a reversing switch and rheostat, also placed 
in aclosed iron box. The trolley arm is 
supported by a post placed in the center of 
the car platform, and which is also used as 
a support for a number of incandescent 
lamps. The car can be operated in either 
direction. 

The car for the snow sweeper is of the 
same dimensions as that used for the plow, 
the wheels being 36 inches in diameter and 
mounted on a 34-inch axle. The motors 
for driving the car are of 15 horse-power 
each, and are entirely independent of the 
motors used for driving the brushes, being 
provided with separate reversing switch and 
rheostat, enclosed in an iron box, and placed 
on the platform in easy reach of the 


frames. 


operator. The motors for operating the 
brushes are placed on the car plat- 
form, with a shaft parallel to that 


of the broom, and connected to it by 
means of sprocket chains, so as to run ata 
speed of 200 revolutions per minute. The 
brushes, which are placed in advance of the 
truck, are two in number, and are made in 
sections to facilitate taking apart and plac- 
ing upon the drum to which they are 
fastened. On the platform of the car on 
both sides are handles operating clutches by 
means of which the brooms can be thrown 
in or out of operation. Levers are also pro- 
vided for raising and lowering the brooms, 
thereby rendering it possible to operate 
them at any desired height. To insure the 
snow being thrown off the track, the brooms 
are set at an angle of 60 degrees to the rail. 
The electrical connections are the same as 
found on the passenger cars, the motors for 
propulsion being connected in multiple, but 
independently of the motors used for driv- 
ing the brushes. The current is taken from 
the overhead conductor by means of a 
trolley, supported on a post eight feet high 
placed in the center of the car. Around 
this post are grouped incandescent lamps 
which are employed when the car is re 
quired for night service. Both the snow- 
plow and sweeper are made for severe work, 
and have proved in previous tests to be 
fully capable of responding to every de- 
mand made upon them. 





Change of Ownership in a Leading 
Electrical House. 

Stanley & Hall, electrical house furnish- 

ings, 32-34 Frankfort street, this city, is now 


the name of the firm until Ye” recently 
known as Hazazer & Stanley; Mr. E. W. 


Hazazer, who has been a worker in the elec- 
trical field for many years, retiring; he 
has not as yet determined upon his future 
Mr. A. F. Stanley, the senior 





movements. 


Early History of the Telegraph. 


In a communication to the New York 
Sun, Mr. James D. Reid, United States 
Consul at Dunfermline, Scotland, presents 
the following corrections and information 
regarding the early history of the telegraph 
in this country: 

I have just received copies of the Sun 
of August 18 and 21. Under the caption, 
“‘The First Telegraph Superintendent,” 
and in connection with an interesting article 





their appointment ceasing with the delivery 
of the line to the government and the aban- 
donment of the line to private purchasers by 
the Postmaster-General as ‘‘a thing that 
wouldn’t pay.” 

I became superintendent when the first 
telegraph line was built for commercial 
uses, and superintended both construction 
and management, and of which the govern- 
ment experimental line soon formed a part. 
And it seems a very curious fact that such, 
for a time, was the dearth of the material 








Fig. 1.—Snow Piow For Exectric Roaps. 


partner in the new firm is as widely and 
popularly known as any man in this country 
in theelectrical supply business. Mr. Harry 
Hall, the junior partner, has been associated 
with Hazazer & Stanley for some time past. 
He is an energetic and pushing young man. 
We wish the new firm every success. 








—-+ 
The first electric railway in Louisiana 
was successfully started at Shreveport on | 





occasioned by the recent death of my friend 
Jeptha H. Wade. of Cleveland, a very kind 
reference is made to meas “‘ the first tele- 
graph superintendent the world ever saw,” 
and who ‘‘ is doing his country active service 
as United States Consul at Dunfermline, Scot- 
land.” This statement was met with filial 
promptness of denial by Mr. Stephen Vail, 
of Morristown, in your issue of August 21, 
and Mr. Vail very correctly gives the honor 





out of which telegraph superintendents were 
made, that for several years 1 was superin- 
tendent of four, and, for a time, of five, 
distinct telegraph companies performing all 
my duties without aid of secretary, assistant 
or clerk, and receiving a comfortable salary 
from each. 

Naturally, I delight iu such a memory of 
work and fellowship such as marked these 
early heroic years, when labor to all was an 





Fic. 2.—SNow SwEEPER FoR EvEectTrRic Roaps. 


September 22. It is run on the Thomson- 
Houston overhead system. 


—-em2me —— 


The Fifth Avenue Railroad Company, 
of this city, has elected the following direc- 
tors: Thomas B. Musgrave, Lewis May, 
Wm. H. Lee, Edward V. Loew, Isaac B 
Newcombe, A. 8. Hatch and Eugene S. 
Goadby. President Musgrave says that con- 
sent to the construction of the road had been 
secured from the holders of the $16,000,000 
worth of property, leaving only $4,000,000 
more to secure. The road, when built, is to 
extend from Canal street, through South 
5th avenue and 5th avenue to Harlem. It is 
proposed to use electricity as the motive 
power. 





assigned to me to Prof. 8. F. B. Morse for 
whom his father, Alfred Vail, acted as 
assistant. 

Although I am not at all anxious publicly 
to claim the peculiar and very interesting 
place my friends and you seem to take so 
much pleasure in assigning to me, there is 
this to be said as a matter of correct tele- 
graph history, that neither Prof. Morse, 
with whom I was on the most intimate 
terms, nor Mr. Vail, who was also my very 
valued friend, ever had, at any time, any 
supervision or official direction of any kind 
with any telegraph line built for commercial 
uses or employment. Prof. Morse superin- 
tended the construction of the government 
experimental line between Baltimore and 
Washington, Mr. Vail acting as his assistant, 





honor and a glory. I am grateful that I 
retain in my new sphere all my ancient love 
for work, and that I have health far in ad- 
vance of that with which I entered my tele- 
graph life in 1845. 

One error made by one of the prominent 
scientific papers in New York, may as well 
be corrected. HenryS. Potter, of Rochester, 
N. Y., was the first president of the Western 
Union Telegraph Company. Hiram Sibley 
became president in 1851. Jeptha H. Wade 
was elected president in 1866, refused re- 
election July 10, 1867, and was succeeded 
by Wm. Orton, who died April 22, 1878, 
when, after a short interval, Dr. Green be- 
came and is now president. The name of 
** Western Union ” was given to the company 
by Ezra Cornell. 
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The Thomson International 
Electric Welding Company has 
made arrangements with Messrs. Holden & 
Company, Montreal, for the manufacture 
of its apparatus in Canada. 


The Consolidated Fruit Jar Com- 
pany, of this city, has recently sent out an 
unique calendar. The back is of tin orna- 
mented with samples of fuse wire sym- 
metrically disposed. It ought to wear well. 


The Wenstrom Dynamo and Mo- 
tor Company, Baltimore, are fitting up 
their new factory with the very finest 
machinery, and no money will be spared to 
make it complete in every detail. They 
propose to be in a position to fill all orders 
promptly. 


The Evans Friction Cone Com- 
pany, Boston, has just taken the contract 
for fitting up the entire plant of the Derby 
Gas Company, Birmingham, Conn., with 
their system of driving dynamos. This 
station will be operated partly by water and 
partly by steam power, and will, it is said, 
be a model station in every respect. 


The Edison Company is doing a large 
amount of foreign business, oneof the recent 
contracts being for the equipment of the 
St. Johns City Railway Company, of St. 
Jobns, New Brunswick, which is one of the 
strongest roads in the Dominion. The con- 
tract was closed through Mr. John F. Zob- 
ley, of New York, and the Edison system 
was determined upon by Mr. Zobley after a 
most thorough and careful examination of 
the different railway systems of this country. 


The Complete Electrical Con- 
struction Company, of this city, has 
just commenced installing the electrical 
equipment of the new steel ship ** Vigilancia,” 
launched recently at Chester, Pa. This is 
a sister ship of the ‘‘Seguranca,” whose 
electrical plant was recently described in 
the ELecrricaL REVIEW. Both vessels be- 
long to the United States and Brazil Mail 
Steamship Company. The electrical equip- 
ment of the ‘‘ Vigilancia ” will be an exact 
duplicate of that on the ‘‘Seguranca.” 


Westinghouse Electric and Man- 
ufacturing Company’s business has 
received an extraordinary boom during the 
lust month. The shops are now running at 
their full capacity day and night and the 
company has still orders ahead to keep it 
busy the entire Winter. This large increase 
in the work is especially caused by the won- 
derful success of the street car motor lately 
brought out. Several roads have been 
equipped already and their operation has 
proved to give more than ordinarily satisfac- 
tion. The manufacture of alternating cur- 
rent apparatus has also gained considerably, 
and the new Westinghouse system of alter- 
nating current are lighting is rapidly be- 
coming the popular method of illumination. 
Among the contracts the company has 
recently obtained are St. Paul, Minn., for 
an increase of apparatus to the extent of 
3,000incandescent lights capacity ; Arlington 
Heights, Texas, 500 lights ; Rochester, Pa., 
an increase of 500 lights, and Colorado 
Springs, Col., an increase of 1,500 lights. 


The National Pipe Bending Co., 
New Haven, Conn., manufacturers of the 
National feed water heater, are building an 
extensive factory about 100 feet square, to 
meet the increase in their business. They 
report the sale this last month of 47 heaters, a 
large number of them being for electric light 
plants: One 1,200 h.p. for the Edison Com- 
pany, at Paterson, N. J.; one 1,000 h.p. 
for the Thomson-Houston plant at Lynn, 
Mass.; one 1,000 h.p. to Waterbury, Conn.; 
one 300 h.p. to Meriden, Conn.; one 300 h. 
p. to Toronto, Ont.; one 400 h.p. to Mem- 
phis Electric Company, Memphis, Tenn.; 
one 300 h.p. to Val Dosta Electric Com- 
pany, Georgia; one 150 h.p. to Ware, Mass.; 
one 150 h.p. to Abbeville, 8. C.; one 400 h. 





p. to Cumberland, Md.; one 100 h.p. to 
Anderson, 8. C.; one 200 h.p. to Denver, 
Col.; one 150 h.p. to Edgefield, Ga.; one 
200 h.p. to Newark, N. J.; one 200 h.p. to 
Washington, Ga.; one 200 h.p. to Belleville 
Electric Company, Belleville, Il].; one 150 
h.p. to Electric Light Company, Sanata, 
Mexico; one 150 h.p. to Norfolk, Va.; one 
200 h.p. to Richmond, Va.; one 150 b.p, to 
Providence, R. I.; one 100 h.p. to Minne- 
apolis, Minn.; one 150 b.p. to Far Rock- 
away, 
—_—-_o———_——" 


FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire, Electrical Securities, 18 Wall 
street, N. Y., Saturday, September 27, 1890. 
New York, Boston and Washington Stock 


Exchanges. 
NEW YORE. 












Western Union Telegraph Co. . -. S24. 
Edison General Electric Co........ ‘ *90. 
- = Le Deferred 85. 
Consolidated Electric Light.......... 60. 
Edison Electric Illuminating Co. 70. 
United States Electric Light....... ‘ 30. 
BOSTON. 

Thomson-Houston Electric ae Seay te 49. 

ia) “ Ld Series C 

“ “ “ ri 

sd — International....... 


“ Welding Co............ 
“$3 European Welding Co.. a. 
Bt. Wayme Blectric Co 2.2.5 cccccccccccccccecs 
TELEPHONE: 


MISCELLANEOUS: 

Edison Phonograph Doll........... ....++ 2. 
WASHINGTON. 

Pennsylvania Telephone. .. 

Chesapeake and Potomac. 

American Graphophone............ 

United States Electric Light (Wash 







gton). 





Eckington and Soldiers’ Home Raiiway ; 6834. 

Georgetown & Tenallytown............eee00s 54. 
PITTSBURGH. 

Westinghouse Electric Mfg. Co.............-. 36. 





*Ex. Dividend. 


Delegates, Attention! 


DELES TES who expect to attend the 

Annual Convention of the American Street 
Railway Association, which convenes at the Hotel 
Iroquois, Buffalo, N. Y., Oct. 15th, will be pleased 
to learn of the reduced rates offered on this occasion 
by the Michigan Central Railroad, *‘the Niagara 
Falls Route.”* 

The liberality shown by this enterprising road 
should be appreciated by all who attend the Con- 
vention from Western points. 

The rate offered by the above company is that of 
a fare and one-third for the round trip, Chicago to 
Buffalo and return. Tickets at this rate will be sold 
on what is termed the “ certificate plan,” i. e.--- 
you pay the regular rate to Buffalo, viz., $14, and 
secure a certificate with which a return ticket can 
be purchased for $4.20, making a total of $18.20 for 
the round trip, against $28 regular fare. 

Owing to the importance of this meeting, a larger 
attendance than ever before is assured In order 
that ample accommodations may be provided for 
all, it is important that those desiring Sleeping Car 
Berths communicate with Mr. L. D. Heusner, Pas- 
senger and Ticket Agent, 67 Clark Street, Chicago, 
as early as possible, stating what space will be 
required, also indicating what train they wish to 
take, and berths will be assigned to them. 

It is understood that these reduced rates apply to 
Members, er od Men or members of their families. 

The probabilities are that the majority of the 
Delegates will leave Chicago on the vestibuled 
Limited Express, at 3.10 p. m., Tuesday, October 
14th, arriving in Buffalo the following morning at 
7.2. Tickets, however, are good on any of the 
regular trains shown in the appended schedule. 

Leave Chicago, foot of Lake Street, as follows: 











| No. 20.{ No.6 | No 





| No. 16. 








10. 

Central Standard | North |Vestbid) Fast | Nisnt 

Time. | Shore |N. ¥.&| Atle. | ye 

| Lmtd. |Bos.Ex.| Ex. : 
_* Se 

Lv. CHICAGO P.M. | P.M. | P.M. P. M. 
(ft. Lake st.).| 12.20 | 8.10 | 10.10 | 9.00 
ae | 12.28 8.18 | 10.28 | 9.11 
“ Hyde Park.... |s12.40 |s 3.30 |s10.35 |s 9.24 
| | A.M. | A.M. 

“ Kalamazoo....| 3.58 | 7.04 | 3.35 | 1.18 
** Battle Creek...) 4.30 | 7.37 | 4.25 | 2.03 
a eee | 3.38 8.52 | 6.15 3.40 
Ar. Det. (ft. 3d st.).| 7.30 | 10.45 | 9.20 | 6.20 
Lv. Detroit ........ 7.45 | 10.55 | 9.50 | 6.40 

aM | PM. | 

Ar. Niagara Falls..|...... .| 5.40 | 4.13 | P.M. 
“ Buff.(Cnt.time)}........ |} 6.25 | 4.55 | 2.15 
‘* Buff.(Etn.time)|.... ... | 7.25 | 5.85 | 8:15 








TO CAPITALISTS. 


A Fortune in the near future to a capitalist who 
can afford to invest a few thousand dollars at pres- 
ent in a wonderful and simple patented in- 
vention. 

By the use of the invention, fire and death by 
electric wires are absolutely prevented. 

Infringers are already making free use of the in- 
vention, but capital can sue them and require roy- 
alty upon every device so far made. 

The invention is covered by Letters Patent of the 
United States. The patent is for sale at about 
one per cent. (17) of its true value, fs 

The purchaser of the patent will own that which 
the mayors and boards of control in every city 
will soon require in use in everv electric light sta- 
tion. Ithas already met with the approval of 
the public, as shown by evidence on record. 

The title of the patent is clear and valid, and the 
claims cover the invention so broadly that there is 
no room left whereby an infringer can escape pay- 
ing royalty and damages. 7 

e@ present owner of the patent has no capital 
whatever, and no influence, and is willing to sell 
out at a very low re. d 

The patent may inspected and examined by 
the proposed purchaser’s attorney or expert, and 
the whole history of the case through the Patent 
Office, with all references and objections, will be 
cheerfully submitted. 

For full information, address or call upon 


=== ELECTRIC E Bbve saris 
Care of,‘ E:zcrricaL Review,” New Yorks. 





Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

Most compact 

in size and 
cheapest. 90 
cents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & CO., 


Sole Manufacturers and General Agents, 


76 CORTLANDT ST., N. Y. 
PATENT PERFORATED 


lectric eather Relting 


MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 


Cor. CLIFF ST. 




















BRANCHES : === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 


WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


Olt F STREET, N.W., 
WASHINGTON, D- C. 


A General Banking Business Transacted. 


CAPITAL, $250,000. 


B. H. W. Prest. A.T. Brrrron, Vice-Prest. 
. §. Parker, Cashier. 




















WASHINGTON LOAN AND SROS® CO, 
nae 


CAPITAL, = = = = # $1,000,000 
CALL AND SEE OR WRITE TO US. 


83. H. Warner, Prest. W.B. Rosison, Secretary. 
Ino. Joy Enson. V.-Prest. W.B. GuRLEY, Act’g Treas, 


Washington Electric Conduit Co., 
Boom 86, Corcoran Building, 
Washington, D. C. 

ufacturers and constructors of gamed Terra 
Cotta conduits for electric wires of all descriptions. 











Approved by the engineers of the District of Colum- 
bin and ocal companies. Can be examined by 
interested parties. 

INVENTORS 


Coming to Washington to further any elec- 
trical patents, will van by calling on C. W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘‘C, & C.” electric motor—sizes, 14 
to 50 horse-power. The only electric motor 
on the market to-day. 


F. Z. MAGUIRE, 
ELECTRICAL SECURITIES, ETC., 
18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 


























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON SEPTEMBER 23, 1890. 





436,717 Holder for phone-receivers; Jehiel T. 
Moore, Minneapolis, Minn. 

436,728 Motor-armature car wheel; Edmund 
Wagemann, Little Rock, Ark., assignor of six- 
sevenths to John D. Adams, Dean Adams, Oscar 
Davis, John W. Davis, Horace G. Allis and John 
B. Jones, of same place. 

436,733 Insulating material: James W. Easton, 
New York, N. Y., assignor to Minturn Smith, Plain- 
field, N. J.. and Wm. D. Perry, Brooklyn, N. Y. 

436,740 Printing telegraph; John B. Odell, Chi- 
=. Il., assignor to the Printing Telegraph Co., 
of Illinois, same place. 

436,777 Mechanical and electrical railway signal; 
Benjamin R. Davidson, Fayetteville, Ark. 

436,779 Electric motor car truck; Albert W. 
Goss, Amesbury, Mass. 

436,804 Electric osteotome; Miton J. Roberts, 
New York, N. Y. 

436,814 Electric arc lamp; Auguste Wagniere, 
Los Angeles, Cal. 

436,843 Electric controller for power mechanisms; 
Robert D. O. Smith, Mishawaka, Ind. 

436,857 Coupling for electric wires; Forrest R. 
Jones, Kearney, Neb., assignor of one-half to James 
G. White, New York, N. Y. 

436,864 Electric heater; Ernest Abshagen, 
Chicago, Ill., assignor, by direct and mesne assign- 
ments, of five-eighths to Alfred W. Brewerton,Geo. 
M. Clark, Henry M. Hubbard and Wm. H. Hubbard, 
all of same place. 

436.874 Electric contact device; John J. Hoppes, 
Springfield, Ohio. 

436,895 Process of electro depositing aluminum ; 
John A. Jeancon, Newport, Ky. 

436,901 Speed regulator for dynamos; Samuel E. 
Nutting, Chicago, Ill. 

436,910 Electrical weighing machine; William 
Snelgrove, Kings Norton, England. 

436,923 Electric railway; Hosea W. Libbey, Bos- 
ton, Mass. 

436,952 Thermal cut-out; Geo. H. Whittingham, 
Baltimore, Md., assignor to the Automatic Electric 
Switch Company, same place. 

436,961 Portable electric fire alarm; Francis R. 
Upton, Orange, N. J., and Fernando J. Dibble, 
Peabody, Mass. 

436,964 Commutator brush; Chas. Wirt, Orange, 
N. J., assignor of one half to Francis R. Upton, 
same place. 

436,968 436,969 Method of and apparatus for 
drawing wire. 436,970 Apparatus for transmitting 
power; Thomas A. Edison, Llewellyn Park, N. J. 

436,979 Electric signal for velocipedes; Charles 
G. Jiran, Chicago, Il. 

436,990 Automat’c gas lighter and extinguisher; 
Nelson Newman, Springfield, Ill., assignor of two- 
thirds to Geo. A. Sanders and Samuel J. Willett, 
both of same place. 

437,008 Holder for electric light shades; Lewis J. 
Atwood, Waterbury, Conn., assignor to the Plume 
& Atwood Manufacturing Co., same place. 

437,010 437,012 Telephone exchange system. 
437,011 Artificial resistance; Edward M. Bentley, 
Boston, Mass. 

437,044 Method of impregnating parts of elec- 
trical apparatus; Frederick L. Rawson, London, 
England, assignor to the Company, Woodhouse & 
Rawson, United (Limited), same place. 

487,069 Electric distance heat indicator and 
alarm; Frederick W. Wiesebrock, New York, N. Y., 
assignor of one-half to Richard M. Bruno, same 
place. 

437,111 Rheostat; Josephus H. Gunning, New 
York, N. 

437,116 Coupling for electric wires; James J. 
Hinphey, Bound Brook, N. J., assignor of one-half 
to Benjamin B. Matthews. same place. 

437,126 Underground electric conduit; Charles 
E. Loth, Troy, N. Y. 

437,158 Electric railway; Rudolph M.- Hunter, 
Philadelphia, Pa., assignor to the Electric Car Co. 
of America, same place. 

437,610 Dynamo electric machine or motor; Max 
Mayer, New York, N. Y., assignor to David Hirsch, 
same place. 


BURLINGTON 


BUT ONE NIGHT 


CHICAGO TU DENVER 


“The Burlington's Number One” daily 
vestibule express leaves Chicago at 
1:00 p. m. and arrives at Denver 
at 6:30 p. m. the next day. 


Quicker Time Than By Any Other Route, 


DIRECT CONNECTION 


WITH THIS TRAIN FROM PEORIA. 


Additional Express Trains, making as Quick Time 
as those of any other road, from Chicago, St. Louis 
and Peoria to St. Paul, Minneapolis, Council Bluffs, 
Omaha, Cheyenne, Denver, Atchison, Kansas City, 
Houston and all points West, Northwest and 
Southwest. 
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Cyrus O. Baker, Jr- 


BAKER @& CO., 


Importers, Melters and Refiners of 


PLATIN UM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinure in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. 2a. GQonRDon cw oo., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 116 BROADWAY, NEW YORK. 


Shultz Belting | Company, 


SHULT2 PATENT FULLED. LEATHER “BELTING AND LACE LEATHER 
ffice and regent Cor. Bismarck and Barton Sts., St. Louis, Mo. 

a... is made of leather tanned on the surface only; the interior (which is the fiber ané 
strength of the hide) is not ot tanned but rawhide fled and softened by our eur patent process. Ra | 
is more moet an itter, transmits more wer than any cther, abd is the only 

BEL’ ge d for trial belt. 


Daniel W. Baker. 











w. ath tg Ee Dye 
195 & 197 soe =. 


SPEAKING’ TUBES, WHISTLES, 
NNUNCIATORS, 
Electric and Mechanical Belis. 


| 
ELECTRICAL MEASUREMENT | 


Instruments and Batteries of | 
the Very Highest Grade. | 
Precision and Constancy, Quality and Finish | 


the Best in the World. FACTORY, 
Catalogue of Standard Test Instru- 
ments furnished upon application. De Kalb Ave ’ 
THE E. S. GREELEY & CO., BROOKLYN. 
Gano 7 Dey St., New YORK. er for Illustrated 
Catalogue. 








STANDARD a? Test INSTRUMERTS. 


AMMETERS QUEEN’S NEW 
Portable Combination 


& . Testing Set, 
a ears NS WITH GALVANOMETER. 


WE PAY SPECIAL ATTENTION TO RECALIBRATING 
AMMETERS AND VOLTMETERS. 
SEND FOR CATALCGUE I-66 OF ELECTRIC TEST INSTRUMENTS. 


QUEEN &GCO., - Philadelphia, Pa. 
THE WYCKOFF PIPE C0, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL , WIRES 


We ha fe 
otro ee ei 


WILLIAMSPORT, PENN. 


THE LEHIGH VALLEY 
CREOSOTING CO) (tee 


WORKS, PERTH AMBOY, kh. J. PUNCHES, SHEARS, BUFFING MACHINERY, && 


fice, Foot of Washington Street, JELSEY CITY, M3 WATSON & STILLMAN, 
Creosoted Lumber, Underground Conduits, Tele | 210 Easr 43p Street, New Yore City 


graph Poles, Piling and Ties Furnished. Specia/ Attention to Electrical Work. 
a ote MACFARLANE, & 00., 81 Grand Street, New York. 


Telephone No. 971 Spring. Mill, Bergen Point, N. J. 
AN IMPROVEMENT ON THE 
PRESENT METHOD OF ROUGH PLASTERING. 
Manufactured in any length slabs from 1-2 to 6 
inches thick. Plastering cone in one-tenth the 
time of old way, winter or summer. No waiting 
for walls to dry out. No dirt, as in case of plas 


terer’s mortar, Less weight, less conductivity of cold or heat. Can be used for deaf 
ening, back-plastering, non-conducting or isolating partitions, furting, floors, roofs, etc. 


FIRE-PROOF, EASILY TRANSPORTABLE. 


EASTERN PLASTER BOARD C0., 52 Broad St., New York. 


Horonl lal DRILLING“BORING 


VOLTMETERS 
FOR DIRECT 





AND 








SEND FOR CATALOGUE. 














Full assortment of different sizes and qualities on BRAIDER 
SPOOLS, ready for the machines, in Red, Yellow and Green. 
ther colors ’to order. Send for Sample and Prices, . 

















$y 


ies . MACHINE @ 


° Great Power. ° 


” SEND FoR ae ee : ona mee 


THE NEWARK MACHINE TooLWorks.Newark.Nt; —®.O@G9e— 









SUGENE F. PHILLIPS, Presipenr. W. H. SAWYER, Sec. & Execrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


y ji eC TR LGHT Wie 


z— MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE 
RUBBER COVERED WIRE, LEAD ENCASED WIRE 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office “ pal 67 STEWART STREET., * PROVIDENCE, R. I. 


New York Office, 10 Cortiandt St., P. C. Ackerman, Agt. 









EUGENE F. PHILLIPS, Presipent. JOHN CARROLL, Sso’y-Treas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD 


Manufacturers of 


RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


OFFICE AND FACTORY MONTREAL, CANADA 








OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! ~ SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


ADAPT He LO ALI, 


129 BROADWAY, NEW YORK. 


WAVERL 
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Gold Medal aS a 


AWARDED FOR ‘ 
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Wee Electric Batteries. 


The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE.-.BATTERY CO., 
149 West 18th Street, New York. — 
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General Western Agents: 
PETTINGELL, ANDREWS & CO., 


MASSACHUSETTS ELECTRICAL ENGINEERING CO., 
Tested Fuse Wire. 


THE ELECTRIC GAS LIGHTING CO., 
Gas — dutta Samson Batteries. 


K. W. Cut-Outs. 











The Wire that gives the 
Highest Line Insulation. 








CUTTER’S COMBINATION CONE SHADE. 


SIDPXPLEX 


_— The Wire that pays best 


“WESTERN HEADQUARTERS FOR 
District Telegraph Apparatus, 
Linemen’s and Wiremen’s Tools, 
House Goods and Medical Coils, 
Electric Fixtures and Shades. 








CHUBBUCK BREAK ARM. 


in the acnciée run. 





TREBLE CENTER CURVE INSULATOR. 





Our SKETCH-CATALOGUE is out. 
Send Business Card for a Copy. 





STEVENS & BABCOCK, 


HAST SAGINAW, MICE. 


GEDAR POLES 


—— FOR = 


=j==—= ELECTRICAL PURPOSES 


gra.) 
A SPECIALTY. 


ASE FOR PRICES. 
Deliweread any part ofr the United States. 


—— 
eS 


—— |———_ | — 


lew ee ie sss 








WRITE US FOR 


ENGIN = 


—— ee 








Prices. Tower 
THAN EVER BEFORE. 


WOODBURY ENCINE Co., 


ROCHESTER, N. Y. 





Writing for Catalogues, Information or Prices, YOU 
WILL CONFER A FAVOR on both the ADVERTISER 
—————— and the PUBLISHER by mentioning the fact that you 


saw the advertisement in the HL ECTRICAL REVIEW. 
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CHICAGO, ILL 
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LIST OF PARTIES WHO HAVE ADOPTED OUR SYSTEM. 
City of Bostun, Water Dept., Chestnut Hill Pumping Station. 
City of Boston, Sewerage Dept., Dorchester Pumping Station. 
Pettee Machine Works, Newton Upper Falls, Mass. 



































Morgan Engineering Cc Allene, Ohio. 

Fitchburg Steam Engine’ Cx ., Fitchbur; Mass. 

Portland tinam Packet Go. 8, ‘Ss. Porgiand.” AS USED IN THE STATION OF THE HUTCHINSON —’ ta a LIGHT AND POWER COMPANY. 
Metropo.itan Steamship Co., 8. 8. ‘*H. M. Whitney.” : 5 

Chas. L. Seabury, New York, toe Yacht “ Aztec.’ : : 

Shoe and Leather Exchange ‘Building, Boston, = eeeree ss 

W. 8. Bishop, — Haven, Conn. j 

Cocheco Mfg. Cx , Dover. N. H. 

Thos. H. Dallett ‘& Co., Phila., Pa 

Hospital Cottage fur G ‘hildren, Baldwinsville, Mass. 

Naval T« rpedo Statio Dn, Newport 4 4 

Penna. R. R. Co., Altoona, Pa., * Junita ” Shops. 

Steamship ‘Na al 1ge atuic *k.’ 

Vanderbilt Buik ling Nassau Street, New York. 

William Tod & Ce« Vennumeowe, Ohio. 

American W alths um Watch Co., Waltham, Mass. 

Cc. F. Hovey & Co., Summer St., Boston, Mass. 

P. S. Malcolm, Pe setiand. Oregon. 

Chatham Hotel, Chae, Mass. , 

Waltham Gas Co., Waltham, Mass. | 

Union Electric Lig zht Co., Franklin, Mass. - | JE | 

Florent Ele ctric Light Go., Florence, Ala. " \=EI 

Hutchinson W ater, Light and Power Co., Hutchinson, Kan. " @9 

Walworth Light and Power Co., Boston, Mass. z 

No. Attleboro Steam and Electric Co., Attleboro, Mass. <i = = : 

Jamestown Electric Light and Power Co., Jamestown, N. Y. Y tam Nill zug 

Weymouth Lig ht and Power Co., E Weymouth, Mass. Sn —— - 2 Marg mae Li ef i) ah - - 
Leavenworth Electric Light and Power Co., Leavenworth, Kan. |. , I WHS) Wl TT ‘i= = a a= =q S 
Willimantic Electric Light Co., Willimantic, Conn. ib— Ye Willy | _ mall); = = ~~ 
Towanda Electric Light Co., Towanda, Pa. Il {) ] i] SS! 
M. C. Dizer & Co., E. Weymouth, Mass. S SS 
Derby Gas Co., Birmingham. Conn. ‘ N 
Seamless Rubber Co., New Haven, Conn. He | ' | le ETT SSMS SS MS SAN SWYvvy 








ACCRECATING 3,000 HORSE-POWER. 


Send for Catalogue D to the EVANS FRICTION CONE Wea 85 Water Street, Boston. 


THE ELEKTRON MANUFACTURING co, 


79-81 WASHINCTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF. 


PERRET AUTOMATIC ELECTRIG MOTORS AND DYNAMOS. 


MIO TONS 


FOR RUNNING 


Shops, Elevators and Machinery 


OF ALL KINDS. 

















EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 








High Standard of Workmanship, 
High Efficiency, 

Low Speed, Perfect Regulation, ‘¥jj 

Simplicity. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


k PATENT “K_ K. LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT 


u(r Leo trian. wert Keo. 


AGENTS FOR DO YOU WANT THE BEST COODS? DO YOU WANT GOOD PRICES? 
DO YOU WANT PROMPT SHIPMENTS? 


If so, Write us for Quotations, 


c. SOUTHERN ELECTRICAL SUPPLY COMPANY, 


WIRES, TAPE AND CORD, 


CANDEE WIRES, 823 LOCUST STREET, ST. LOUIS, MO. 


THE AMERICAN CIRCULAR LOOM CO., 
SOLE MANUFACTURERS OF 
PATENT WOVEN INSULATED WIRES 
THE HIGHEST ABRASION RESISTANCE AND TENSILE STRENGTH WIRE IN THE MARKET. 


Western Agents: BOSTON, MASS., 
THE ILLINOIS ELECTRIC MATERIAL Co., 620 Atlantic Avenue. 
Chicago, Ill. 


FAN OUTEITS 


_— FoR — 


Battery or Electric Light Circuits. 





ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. ‘ 
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Electric Fixtures, Combination Fixtures. Gas Fixtures. 
Our Establishment is not Controlled by any TRUST or COMBINE. 


Dealers are not asked to furnish Capital through the intimidating medium of 
REBATES, nor to submit to Dictation regarding where they shall 
purchase goods. 

We sell exclusively to the Trade. 


GIBSON GAS FIXTURE WORKS, 
a No. 1426 CALLOWHILL STREET, PHILADELPHIA, PA. 























National Transformer System. 


The most perfect and reliable system of 
Incandescent Electric Lighting in the World. 





DYNAMOS, capacity from 350 to 2.000 sixteen candle-power Lamps. 
TRANSFORMERS, constant voltage from one lamp to full load. 
Efficiency guaranteed. 


LAMPS, highest efficiency, to fit all sockets. 
INSTRUCTIVE Catalogue free. 


WALTER K. FREEMAN, 


150 Nassau Street, 
MPS. SIDE View. NEW YORK. 


WESTERN POWER CONSTRUCTION CO., 


ROOKERY BUILDING, 144 ADAMS STREET, CHICAGO. 
McINTOSH & SEYMOUR 


ae == 
ALTERNATING CURRENT DYNAMO WITH EXCITER COMBINED. CAPACITY 





SUPERHEATING RECEIVER, 
PATENTED VALVE SEAT, 
AUTOMATIC RELIEF VALVES. 


NOT HOW CHEAP, BUT HOW GOOD. 


Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 
CGorrespondence Solicited. 


<C. && C.” ELECTRIC MOTORS. 


FAN OUTFITS. 


Electric Blowers for Ship Ventilation. 
MOTORS > HOISTS #*> MINING TRAMWAYS. 


Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 
































The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 














One-eighth horse-power to 50 horse- 
power in stock. 


OVER 10,000 MOTORS IN ACTUAL OPERATION. 


“C. & C.” ELECTRIC MOTOR COMPANY, 


4O2] &X 42O4 Greenwich Street, NWew Work. 





New England Office, 63 Oliver Street, Boston. 
Philadelphia  ‘ 38 South Fourth Street. 
Chicago Phenix Building. 
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UNITED STATES ELECTRIC LIGHTING CO, 


(WESTINGHOUSE ELECTRIC C0., Lessees.) 


ARCA INCANDESCENT 


ISOLATED ELECTRIC LIGHT PLANTS. 


AUTOMATIC DYNAMOS.==PERFECT DEVICES. 


More than 1,000 Plants in operation in Mills, Hotels 
Office Buildings, Theatres, Etc. 


ELECTRIC MOTORS and GENERATORS. 
~ fee 



































| 




















Direct Current Generators and Motors for all purposes. 1-8 horse-power up to any power 
desired, and of any required EH. M. F. Superior in Design and 
Workmanship, and Unequalled in Efficiency. 








Send for New U. S. Catalogue on Incandescent Lighting and Motors. 








GENERAL OFFICES: 
EQUITABLE BUILDINC, | 20 Broadway, N. Y. 
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ARC LAMPS FOR INCANDESCENT CIRCUITS. 


_ THE UNIVERSAL ARC. LAMPS. These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 
having a pressure from 100 to 125 volts, using from eight to nine amperes; when burning two in series, the resistance is coiled about the chimney at the top of each lamp, within 


which the carbon rod is suspended, thereby rendering any additional resistance unnecessary, 
Electric light stations and owners of isolated plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 


that it is the best article in the market. 
E UNIVERSAL THEATRICAL ARC LAMP. This lamp is manufactured for stage uses, taking the place of the calcium lights, and can be used 


TH 
wherever constant direct circuits exist ; it is easily handled and has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 
method. We are prepared to furnish complete outfits at shortest notice ; prices and references on application. A 
FOR PRICES AND FURTHER INFORMATION, APPLY TO 


(THE UNIVERSAL ARG LAMP GOMPANY, )< 


MANUFACTURERS OF 


| THE UNIVERSAL SYSTEM OF ARC LAMPS AND THE UNIVERSAL THEATRICAL ARC LAMPS, 


EXECUTIVE OFFICE: 16 AND {8 BROAD STREET. SALESROOMS: 49 WEST 22d STREET. 


J. H. MoCLEMENT, President. E. S. MENDELS, General Manager. 


Tht Weasrrou | Dansaunra Dyvamo AnD Moron Go.. of Bavtimore, Mo. 


MANUFACTURERS OF 


Gea) ELECTRICAL APPARATUS, 













ELECTRIC MOTORS FOR ALL WORK, 


Dynamos forlncandescent Lighting, 


SPECIAL FEATURES: 


High Efficiency. 3&. Slow Speed. 


For full information and circulars address, 


CHADBOURNE, HAZELTON & 60., 


SOLE sn a AGENTS FOR U. S., ‘ 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADING CITIES, 





BUY THE 


SCHUYLER APPARATUS Electric Light Fitting. 


IF YOU WANT THE BEST 








| fj Pand-book for Working Electrical Engineers, 


Ar C Lighting System. EMBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 


By JOHN W. URQUHART. 








| Chapter I. Central Station Work. 


| Chapter II. Localizing Dynamo Faults, and Observations Respect- 
ing Accumulators. 


Chapter III. Switchboard and Testing Work. 
Chapter IV. Arc Light Wiring and Fitting. 
Chapter V. Wiring for Incandescent Lamps. 
Chapter VI. Incandescent Lighting of Ships. 


Chapter VII. Miscellaneous Information. 








: 226 PAGES, NUMEROUS ILLUSTRATIONS. 
Office and Factory, Middletown, Conn. Grieg: Sei, 


SENT TO ANY ADDRESS ON RECEIPT OF PRICE. 


Room 456, THE ROOKERY. mY ee | 


13 Park Row, 
CHICA Go. P, 0. Box 3329. NEW YORK. 











WESTERN OFFICE, 
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*«® EDISON DYNAMO 


is THE 


Standard Electrical Generator of the World, 


Over 3,000 Machines in Daily Use, 


Delivering 80,000 Horse-Power to Lighting Circuits, 
YOK And 31,000 Horse-Power to Railway Circuits. 














STANDARD RAILWAY SIZES" 
No. 16, 40,000 Watts, 53 _ mcr 
No. 20, 50,000 “ 65 
No. 32, 80,000 “ 110 
No. 60, 100,000 “ 200 
Larger Sizes in Course of Construction. 





EFFICIENCY: 
92 to 95 per cent., according to size. 


Wi 


| ee ae 
By An 


- 
RF: 





WENTY-NINE 200 Horse- 
Power Dynamos ordered in 
eight days of July, for use in 


five large cities of this country. 


. << SKS “ 
YS 





Adopted by the Leading Street Railway Syndicates 
Eo; wssE x«Iw 
BUFFALO, PITTSBURGH, LOUISVILLE, MINNEAPOLIS, ST. PAUL, 
ST. LOUIS, CLEVELAND, CINCINNATI, CHICAGO, MILWAUKEE. 











TNE EDISON GENERAL ELEGTRIG GO., 


Edison Building, Broad Street, New York City. 
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The National Feed-Water Heater, 


(ver 800,000 Horse Power in use in the Ynited §tates. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 























SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84 River Street. New Haven, Conn. 

































































LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 
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ss . - | Writing for Catalogues, Information or Prices, YOU 
the Burton Electric Heater Electric Railway Cars | HEN WILL CONFER A FAVOR on both the ADVERTISER 
NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! | and the PUBLISHER by mentioning the fact that you 


Normal use of current, THREE AMPERES, and the cost of this is in the coal burned | 54W the advertisement in the ELECTRICAL REVIEW. 


at the generating station, which is actually LESS than that 
of coal burned in a stove on a car, 


“'T. sy are giving us and the public entire satisfaction.’’\—RicuMonp, Va., U. P. Ry. Co. f 4 8 8 1 
‘The heat is pleasant, sufficient and economical.’""—Mar.porouer, Mass., Street Ry. Co. 
““We are much pleased with them. and know of no reason why weshall not continue to use them and 
recommend thei to others.”—Sr. Louts anp East St. Louis ELectrric Ry. Co. a 
Equitable Electric Ry. Construction Co., 416-420 Commercial Union Building, Phila., Pa. 
AGENCIES :< Higgins Brothers & Co., 202 Main Street, Buffalo, N. Y. t 
| 











Electric Merchandise Co., 11 Adams Street, Chicago, Ill. 
For Further Information, Address 


THE BURTON ELECTRIC COMPANY, RICHMOND, VA. BY —— 





BY, Gale Porcelain Electrical Supplies and Specialties, z=. B. PRINDLE, 


MANUFACTURED BY 


EMPIRE CHINA WORKS, oF Boston. 
144% 156 Greene St., GREENPOINT, BROOKLYN, £. D..N. ¥. 


Wi is HARD PORCELAIN, the BODY _and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL P™&POSES a 


T HE THE SUBJECT POPULARLY TREATED. 


prea Hell lp pu wally An Able and Interesting and Timely 


| Publication. 
95 MILK ST., BOSTON, MASS. | 











Hi Hh 

















PRICE, 50 CENTS. 
This Company owns the Letters Patent granted 


to Alexander Graham Bell, March 7th, 1876, No. ADDRESS: 
174,465, and January 30, 1877, No. 186,787. : 


The Transmission of Speech by all known forms ELECTRICAL REVIEW, 


of ELECTRICSPEAKINGTELEPHONES infringes 








the right secured.to this Company by the above 

patents, and renders each individual user oftele- - iS Fark now, New ror 
phones, not furnished by it or its licensees, re- W e or the Electrica ows New 
sponsible for such unlawful use, and all the conse- | ee ee ee one Seton 





quences thereof and liable to suit therefor. | 18 PARE ROW, Nw YORE. 




















RENT. 


pats af 
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E"ARADAY GaARBON Co. 


ELEGTRIG LIGHT G 





ARBONS, 


PITTSBURGH. PA 








FOR THE 
NOW ELECTRICAL REVIEW. 
Something New! The most useful 
One, two, three, and D patented improve- | 
four spindle drills for ment in drill presses 
light work. R for years is applied. 











5 E N S | | V E | 4 ’ = : . 3 
I ROYCE & MAREAN, 
Spindles driven L Over 1,000 in use. DEALERS IN 
with single, endless Buy the latest and 
belts. Large driving best. Special ma- ELECTRICAL APPARATUS, 
pulleys, tightenerand [ reat Fin 
Telegraph and Telephone Supplies, 


variable a tools free. 
No, 1408 Penna. Avenue, 
WASHINGTON, D. ¢. 

















Dwight Slate Machine Co. 


HARTFORD, CONN. | Opp. Willard’s Hotel, 





PARKER-RUSSELL MINING » HEE. 60 


MERMOD-JACGARD BUILDING, 
Cor. Broadway and Locust St. Rooms 807 and 308. 
ST. LOUIS. 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LOH | 








Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


> IRON al STEEL 


MANUFACTURERS OF 


PATENT GALVANIZED TELEGRAPH & TELEPHONE WIE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Tel h Service, our patent wire, expressly manufac 
tu red for electric purposes, has filled every requisition as regards strength, evenness of quality, and 
conductive capacity. 


Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
rtce.’? Sent free on application. 


New York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE 8T. 









mw alt gh. 
a) 6 ~ 
a{(meO2 
w — 
zh BS Go 
POM es = “Prices are low yet quality tells.” 
a 2 
ctEage A Corliss Engi 
~~ [&eus OFSS Engine 
r + : . 
- Ss fy ° well designed and thoroughly built, 
by pat is the best the world today possesses. 
3] ° The Lane & Bodley Co., Cincinnati, O., have 
S| re) a high ideal of what the air engines should be. 
and invite their customers to say what they 
fol are. If you want an engine and never have 
fh —- seen one of these, write for descriptive circular. 
( wW THE LANE & BODLEY CoO., 
uw CINCINNATI, O. 
0 
z 
c 
a 
by 0 





Manufacturers 


TH 


H. E. &C. BAXTE 


18 Fulton Street, Brooklyn, N. Y. 











LECTRIC 
CONDENSER 


We. Marswait, 
MANUFACTURER 


SUBSCRIB “HOW 
FOR THE 
ELECTRICAL REVIEW. 





Standards a Specialty. 


Rooms 2 and 4. 








’ University Building, 
New York. 
WELLINGTON 


’ Belt Holder 


and 
m1. simplest, yy -- 


vice in 
14 “ihifting “Dynamo Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 








LECAL NOTICE. 


T° ALL TO WHOM ae PRESENTS 
MAY COME, KNOW 

By a resolution duly os = _. Copo —_ on 
k as ‘“‘Hazazer & Stanley,” it was voted to 
The Only Watches for Electricians. aanee the name of "said Corporation, with pern lis 
sion of the Sours, from “ Hazazer & Stanley * to 
“Stanley & Hall 

Now, by order of the Supreme Court, it is made 
known that from this time the name of said Cor- 


P aillard Non-Magnetic Watch Co., poration is and shall be ‘ ene 6 ey 
192 BROADWAY, NEW YORK a Tee, Cage, 68, ES. President 





FOR SALE BY ALL JEWELERS. 











(o 


STAAR-TRERDSS 


IS‘PARK:-ROW,:NEW-:YORK: 
(Opposite Astor House.) 
J.H.CHEEVER treas. J.D.CHEEVER pvery.treas 








| 
DOUBLE ARC LAMPS. 


No finely geared clock-work. No close fitting sliding solenoid cores. No steel pinions or pivots to rust and stick. 
No gearing to clog with dust. Practically and theoretically the simplest and best constructed Double Arc Lamp. The 
only Double Arc Lamp manufactured for both high and low tension currents. 


We offer to furnish companies using high or low ten 


sion systems with new Double Arc Lamps, guaranteed to 


work satisfactorily, and with guarantee against loss on account of suits for alleged infringement of patents. 


WESTERN ELEC 


CHICACO. NEW YORK. 


LONDON. 


TRIC COMPANY, 


ANTWERP. BERLIN. PARIS, 
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FORT WAYNE ELECTRIC COMPANY, 


—<E"ORT VWwWaYyvynz, IND. >: 


MANUFACTURERS OF THE 


atlery Tnduetion Syste 


il Long Distaiee Ineandeseent Lighting 


AND THE 


x*x*KKKK Wood Automatically Regulating >6oKGKx 
ARC DYNAMO AND LAMPS. 





Main. Office, FORT WAYNE, 





+ + 


NEW YORK, - 
PHILADELPHIA, 
PITTSBURGH, PA., 
CHICAGO, - - 
SAN FRANCISCO, 
DETROIT, MICH., 


FORT WAYNE, - 
BROOKLYN, - 











BRANCH OFFICES: 


TORONTO, CANADA, 188 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES: 


115 Broadway. 

907 Filbert Street. 

533 Wood Street. 

185 Dearborn Street. 

35 New Montgomery Street. 
57 Gratiot Avenue. 


INDIANA. 
NEW YORK. 





SLATTERY INCANDESCENT DYNAMO. 











a 
“> “> 








INSULATED WIRE. 





Telegraph, Telephone # Electric Light 


WIRES AND GABLES. 


HARDTMUTH EMPIRE CAREONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Batteries, Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 


ELECTRIC LICHT MATERIAL. 


Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, Fixtures, Shades, Shade-holders, 
Etc., Etc. 


AZTIL HINDS OF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. 




















rae IMPRovEeED 


-conuci TUBE FEED WATER HEATER, 


SilkAM INCEY. 





STEAM OUTLET. 
AGENCIES: 
F. B. ASPINW ALL, 
112 Liberty Street, N. Y. 


GEO. CONNER, Mgr., 
248. 7th St.. — 


All Heaters and Condensers Sold Under 
Ten Years’ Guarantee 


H. §. WALKER, 
26-28 W. Randolph St., 
Chicago. 


lators, Automatic Gauge Valves, 
Barnard’s Separator. 


RUSSELL 8 & 00, 
SL. Pall, Minn, 


Exhaust Steam without Back Pressure. 
Feed Water Heaters, Harvard Pump Regu- 





The Highest Known Results from the use of 
Coil and Straight Tube, Vertical or Horizontal 


—$§+§SS PEF 


WAINWRIGHT MANUFACTURING COMPANY, 


OF MASSACHUSETTS, 
SOLE MANUFACTURERS OF THE 
Corrugated Tube Feed Water Heaters, Surface Condensers, 
Expansion Joints, Expansion Tubes for Compound Engines. 





SEND FOR CATALOGUE “A” TO 


8 OLIVER STREET (Vulcan Building), BOSTON, MASS. 
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"STANDARD ELECTRIC 












































Standard Electrical Instruments, 











SUPPLY COMPANY, 
180 Summer St., Boston, Mass. 























=HRERITE= 


























ELECTRIC LIGHTING, 












































SOLAR CARBONS FOR ARC LIGHTING. $ CARBON BRUSHES FOR DYNAMOS AND MOTORS. 


ELECTRIC SUPPLIES AND LATEST SPECIALTIES 


——Ee FOR =z —— 





ELECTRIC BELLS 


AND 


SUPPLIES. 











GAS LIGHTING | 


ELECTRIC RAILWAYS. 


| 





bj / | 
— 


STAT ION SWIT ToH ES. 
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R. ‘TIT. 





DAISY CHAIR FOR T OR 
GIRDER RAILS. 


CABLE, ELECTRIC AND ELEVATED RAILWAYS. 
— a Ces 12 Pearl Street, Rooms 6 and T, Boston, Mass. 


NEW YORK OFFICE, 52 WALL STREET, ROOM 41, 


W HITE, 
Patented Material for Street Railway Roadbeds, 








EUREKA CHAIR FOR CHANNEL 
IRON FORM OF RAIL. 


Gqorrespondence Solicited. 


October 11, 1890 





EUREKA TEMPERED 


COPPER COMPANY. 


NORTH HAST, PA. 
ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 


BRUSH COPPER, COMMUTATOR BARS, COPPER WIRE, GEAR PINIONS, BEARINGS, TROLLEY WHEELS. 


WESTERN SALES OFFICE, 225 DEARBORN ST., CHICAGO, 


EASTERN SALES OFFICE, 35 BROADWAY, NEW YORE. 





*{ JULIEN SIORAGE BATTERIES be 


MANUFACTURED BY 


The Consolidated Electric Storage Company, 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 


FOR BATTERIES, ADDRESS THE COMPANY, 


926 Drexel Building, Philadelphia, Pa. 





NATIONAL ELECTRICAL MFG.CD. 


14 & 16 Vesey Street, New York, N. Y. 


SUCCESSORS TO 
Electrical Dept., New Haven Clock Co., Microphone Carbon Battery Co., 
Crowdus Dry Battery, Porter Electric Messenger Co., Splitdorf Wire Co. 





IF YOU WANT A PERFECT WIRE, USE THE 


SPLITDORF WIRE. 


HIS Company ownsall of H. SPLITDORF’S 
CELEBRATED PATENTS for covering 
all sizes of wire. All wire manufactured 

under these patents has this trade mark 
affixed. NONE GENUINE WITHOUT. 








The advantages of the SptirporF WirE over any other insulated 
wire are: 

1st. A perfect insulation is obtained. 

2d. All oxidat.on is prevented, and the wire and its conductivity are 
preserved against the deleterious effect of dampness. 

$d. The outer covering (whether silk or cotton) adheres fast to the wire, and does not slip or 
unwind from the ends. 

4th. A greater length of wire prepared under the SpiitporF patents can be wound in a given space 
than wire insulated by any other process known. 

5th. Since the strength of a magnet depends upon the number of its convolutions, SPLITDORF 
INSULATED Wire will produce a much stronger magnet of a given size than any other wire in 
the market. 

Wire covered with cotton by the SpiirporF patents is fully equal in every respect to wire covered 
with silk under any other process, while SpiirporF silk covered wire is far superior to the ordinary silk 
covered wire, in that so much finer silk can be used and such a decrease in bulk effected. 








Having increased our plant ten-fold, we shall be able to furnish wire at short 
notice. We manufacture all grades of wire, Magnet, 
Annunciator, Office, etc., etc. 





SEND FOR OUR GENERAL CATALOGUE, ILLUSTRATED IN COLORS. 





Weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HBARRISB 


BURG, PA. 





IDE AUTOMATIC ENGINE, PORTABLE & TRACTION ENCINES. 


STEAM ROAD ROLLERS, BOILERS rend ALL DESCRIPTIONS. 
New York Office, Messrs. Fleming & Kimball, 17 Dey Stree 


New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Bosto 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light Bt., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO , KANSAS CITY, MO. 





TEE WESTON STANDARD 


VOLTMETERS ” AMMETERS. 





These instruments are the most accurate, reliable and sensitive, portable instrument 
ever offered. A large variety of ranges to meet the requirements of all kinds of work. 


SEND FOR ILLUSTRATED CATALOGUE. 
Address, 


WESTON ELECTRICAL INSTRUMENT GO, 


Office and Factory 114 William St., NEWARK, N. J. 
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° AND 


EVERYTHING UP TO Z ' 


LECTRICAL SUPPLIES 


WILL BE FOUND AT 


Alexander, Barney & Chapin, 


No. 20 CORTLANDT STREET, 
New York. 


OCTOBER 6th, 1890. TELEPHONE: (139 CORTLANDT. 





























SOUTH LAKEWOOD PARK 


1 ae — 


ELECTRIC CITY. 


The following is an answer to the hundreds of letters received in our office last week inquiring about South 
Lakewood Park. 

South Lakewood Park, called the Electric City, is situated on the Southern Railroad of New Jersey, between 
New York and Philadelphia. It adjoins the celebrated town of Lakewood, being only 24 miles in direct line from 
the great Winter resort. The climate in this section of the country has no equal in the world as a distributor of 
health and vital energy, and may justly be called the Florida of the North. 

South Lakewood Park is 49 feet higher than Lakewood and right in the midst of the great s’ine Belt of New 
Jersey. This health-giving region is not very extended, covering not more perhaps than 10 miles of railroad, four 
miles of which belong to this company, narrowing the field for Winter resorts to a very limited scope. Of Summer 
resorts we can count hundreds near at hand, but how many real Winter resorts have we within our reach ? 
Lakewood is the only one, and there is more than sufficient room for South Lakewood Park. 

Picture to yourself a multitude of small symmetrical parks separated by broad avenues and the whole sur- 
rounded by magnificent pine trees, in the midst of which the loveliest drives, serpent-like, unroll themselves to the 
delighted view of the tourist, and you will have South Lakewood Park. Each plot of ground will make a park in 
miniature that can be trimmed and embellished according to the taste of the purchaser. 

Five years ago we could buy a lot in Lakewood for $200, but during the past few months lots have brought 
as high as $7,000. So much for climate. 

You can secure a lot in South Lakewood Park for $200. The company, however, reserves the right to raise 
the above price without notice. In ordering lots, you will please give the name of the avenues in which you desire 
to locate. Address, 








HENRY AVENUE. 
WATT AVENUE, 
PLANTE AVENUE. 
GRAMME AVENUE, 


=l= 


FRANKLIN AVENUE. 
UNITED STATES AVENUE. 
WESTINGHOUSE AVENUE. 


HOUSTON AVENUE. 
FARADAY AVENUE. 


SOUTH LAKEWOOD PARK: 


DR. DE LEERY, Manager, 
5 and 7 DEY STREET, NEW YORK. 


EDISON AVENUE. 
BRUSH AVENUE. 
THOMSON AVENUE, 
OHM AVENUE. 


Names of the Avenues which are now being laid out in 
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CONVERTER EFFICIENCIES. 








It will PAY YOU to throw out your Present Converters 
and Substitute OUR MAKE, 

















COMPARISON 


Thomson-Fiouston 


E“*t. Wayne Jenney ~— 


NWational, one ne “~ 
WESTINGHOUSE 


SNE 


The above figures speak for 
themselves, You can afford to 
throw away your inefficient Con- 
yerters and buy Ours, which will 


pay for themselves within a rea- 
sonable time, and permit you to 
carry a larger commercial load 
00 a given dynamo, 











$ 


Incandescent Alternating 
Current Dynamos. 
CONVERTERS, 
Meters, Motors. 








325 Central Stations and 
600,000 Lamps! 


AW 


(il 


i 





OF CONVERTERS. 


TOTAL EFFICIENCY. CONVERTER CAPACITY TESTED. 


3"7-5SO per cent. as 


— 3"7. in 25 
ss. 2Oo 
—- 95. ‘ 2Oo 





Alternating Current 
Arc Lighting Apparatus. 








Lamps burn 40 Hrs. with- 
out renewal of Carbons! 








Arc Lighting Revolutionized 








Send for Special Circular. 
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> = \\ 55 Plants and 5000 Lamps 
> }/ sold within a few months. 


st 
— 








Correspondence Solicited. 


ae ik 


WESTINGHOUSE ELECTRIC AND MANUFACTURING CU. 


PITTSBURGH, PA., U.S A., 


NEW YORK, 
SAN FRANCISCO, 


BOSTON, 


CHICAGO, 


CINCINNATI, ST. LOUIS, 


PORTLAND, 



































October 11, 1890 ELECTRICAL REVIEW vii 


siELECTRIC MERCHANDISE COMPANY,'< 


Opposite Pullman Building, 11 ADAMS STREET, CHICAGO, ILL. 


THE ONLY COMPANY IN THE UNITED STATES MAKING AN EXCLUSIVE BUSINESS OF MANUFACTURING 


ELECTRIC RAILWAY SUPPLIES 


FOR ALL SYSTEMS. 


W. R. M ASON, Standard and Special Designs for Car, Station and Line Work. 
Gen’! Manager. CATALOGUES FURNISHED. CORRESPONDENCE SOLICITED. 


SE AULHNE, waves ino npcener LIQU ID PAINT 


User d pu the following Electrical 
Purposes: 


INSULATING, 
CONNECTIONS, = 
EXTERIOR CABLES, ¥ 
CONVERTER BOXES, | 
CUT OUT BLOCKS, 

































DYNAMO BASES, 
LAMP HOODS, 


PAINTING EXTERIOR 
OF WIRES, 


j AND ALL KINDS OF IRON AND TIN WORK. 





HAS NO DISACREEABLE ODOR. 














MANUFACTURED BY 


oman | SEELY & TAYLOR MANUFACTURING COMPANY, 


JAMES A. TAYLOR, 
{ Sec. and Treas. 


+ SAWYER-MAN® 
ny CANDLE POWER §=6 | ss FY WY PS sie Fiany sooner. 


New Series Lramp and Socket 


FOR ARC CIRCUITS. 



































SAWYER-MAN ELEGTRIG GO. 


510-534 West 23d Street, 








SEND FOR CATALOGUE. Ke + NEW YORK. 
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JOHN STEPHENSON COMPANY 


BmIMiITEeED, 


+ NEW+YORK., © 


Street Cars 








FOR 











Blectric Motors. 





We have just imported direct a large 


STOCK OF MILLING CUTTER BLANKS 


(Annealed), forged by WILLIAM JESSOP & SONS, Limited, 
of their 


Best Cast T ool Steel. 


Sizes, - - 4 inches diameter, 5-8 inches thick, 
To - ~ ~ ~ 6 ‘6 So tul ‘6 ‘6 
Varying by 1-4 inch in diameter and face. 


Price, 25 CENTS per Ib. 


THE GARVIN MACHINE CO. 


Laight and Canal Streets, New York. 











AECULTION. oe ato _————_ <a 
5900 Ay SIMPLICITY-SELF- CONTAINED nc == 


© Duin a tanneM-COMPOUNDS Tra RATT ga aD BUFFALO. NY. 


FAIRBANKS, MORSE & ©0., wes os een Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 























CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 
MADE FROM NATURAL GAS BY PATENTED PROCESS. 


—— ADDRESS —— 


SOLAR CARBON & MANUFACTURING CoO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 











oh Sieh] PMO SPH OR-BRONZE 
sDEMARKS | INGOTS, CASTINGS & MANUFACTURES 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A 


ORICINAL MANUFACTURERS OF esr HOR - 


BRONZE IN THE UNITED STATES AND OV 
f OF THE U.S PATENTS 








New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and A 
careful revision of all details. They are designed and 
im constructed for heavy ants continuous duty at medium 

raf high rotative s hest attainable Economy 

.. in Steam —— ‘atl uperior regulation guar- 
anteed. Self-co ed Automatic Gat-of Rains 12 to 200 

= H. P. for driving Dynamo Machines a Specialty. Illustrated 
= Circulars, with various data as to practical Steam 
Engine Constructiov and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
| H.W. ROBINSON, 164 Washington St., Chicago, Ill. Robinson & Cary Company, &. Paul, Minn 





in Use, Over 2,600. 



















THE WALKER ELECTRIC Co. 


MANUFACTURERS OF THE 


WALKER ELECTRIC METER, 


THE ONLY RELIABLE METER IN THE MARKET, 


50 BROADWAY, 


EDWIN SCOTT, President, 
GEO. W. WALKER, Vice-Prest. & Gen’l Manager, 
LEWIS G. TEWKSBURY, Sec’y and Treas. 





ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hichest EFFICIENCY 


Our Extended Experience Enables us to Guarantee Satisfaction, Send for New Illustrated Pamphlet. | 


ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. 





CHARLES R.VINCENT & CO.,. 


16 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines | 
aiwerte VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. | 


WW7ILLIAMS & POrTTEEr, | 
15 CORTLANDT ST., NEW YORE. 


Engineers #4 Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 





NEW YORK, U. S.A. 
POND ENGINEERING CO., 


NEW ENGLAND BUTT CoO., 


PROVIDENCE, R. 1., U.S. A., 
| i = TELEGRAPH, 
Y 













BRAIDING MACHINERY 
TELEPHONE 


& 
=H) flectric Light Wire, 


LARGE SINGLE AND DOUBLE 


| 


BRAIDERS 


FOR COVERING CABLES, 


Single, Double and Triple 
WINDERS, 
Horizontal and Upright 


im Taping Machines, 


* = as i Cabling Machines, 
| L_—— -_ Tr. mang an, 
Stranding Machines, 
Kte., Ete, 


|>aaell CASTINGS A SPEHCIAL TY. 
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TNE NATIONAL TRANSFORMER SYSTEM 


OF INCANDESCENT LIGHTING. 


























SY —— 
COMPLETE OUR APPARATUS 
© Is OF THE 
flentral x Station Highest Fficiency 
EQUIPMENTS 9 
FOR MECHANICALLY AND 
Light or ELECTRICALLY. 
Power We guarantee its operation 
AND 
DISTRIBUTION. 
Protect our Customers. 
COMPLETE 
We are Prepared to Undertake the 
DIRECT CURRENT consmnvcriox 
OF 
SYSTEM e 
rn Flectrical Plants 
Isolated Of Whatever Magnitude. 
Lighting. CORRESPONDENCE SOLICITED. 
= = r — = — : 777) ie ~ — 


<> 


———————————— = : 


— NATIONAL ELECTRIC M 


Kau Claire, Wis. 








FC. co. = 





GEO. B. SHAW, - - - - GEN’L MANAGER. 
BAKER, BALCH & CO., Gen’! Agts., - = = = « Seattle, Washington. CHAS. M. BLANCHARD, Agent, - . - . Girard Building, Philadelphia, Pa. 
THOMAS WOLFE, Southwestern Agt., - - Union Depot Hotel, Kansas City, Mo. L. N. COX, Agent, ~ - - - - 16 Fifth St., S. E., Washington, D. C. 


LITTLE, McDONALD & CO., Gen’! Agts., - 141 East Seneca St., Buffalo, N. Y. 
METCALF, REED & CO., Western Agts., - - 1517 Larimer St., Denver, Col. 


W. N. GRAY, Special Agt., - . Room 12, Chamber of Commerce, Cincinnati, 0. 
PITTSBURGH ELECTRIC CO., Special Agts., - = 531 Wood St., Pittsburgh, Pa. 


NATIONAL ELECTRIC MFG. & CONSTRUCTION CO.,. - - - - - - - - - Tower Building, No. 50 Broadway, New York City. 
NATIONAL ELECTRIC DEVELOPMENT CO.,_ - . - - - - - - - - History Building, 723 Market St., San Francisco, Cal. 
SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Agents, . . . - - - - Winnipeg, Manitoba. 

A. IRVINE, Agent, - - - - - Emelie Building, St. Louis, Mo. 























— TSE NEw 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 
Ge Ne 











— EDISON-LALANDE BATTERIES IN THE WESTERN UNION 
the BUILDING. 

eof them The recent fire in the Western Union Building in this city, ae 

und e€X- onr readers are aware, completely wiped out the buttery 

gs, et. plant, including both mains and locals. izing the 

ances tO value of the Edison-Lalande Battery, especially for local work and 

and tena- its superiority over the ordinary blue-stone cell for this purpose, 

. = the Western Union Company late on Saturday afternoon, the day 
i en 


4 in tins, etc. 


after the fire, ordered twenty cells from the Edison Yq 
Co. It was too late to get anything expressed that day, but wit 

his characteristic energy, Mr. James F. Kelly, general agent of 
the company, had the cells brought on from the factory by 


— wagon, accompanied by Mr. Gladstone, superintendent of the 
vave sold to factory, who set them up in the Western Union Building that 
Baltimore, same night. 5 ' : 
railways. On the following day 50 more were delivered and since then 
ye their about 280 cells have been set up. These have replaced over 1600 cells 
ire the of ordinary blue-stone battery, which would have been necessary. 
tes. The rapidity with-which the Edison-Lalande battery can be set 
ted up and its immediate readiness for maximum work were thus 


‘ 


t 


LY 
AIM, __qqieiioms gucANDESCENT LAMP.QSS 
WW 7 
a “= 


brought out with great prominence on this occasion, and the 
romptness of the Edison Manufacturing Company in meeting the 
emand made upon them was no doubt appreciated by the 
Western Union authorities. 





Waond 1914 Oliva 
Fs ay OSS 


. 












Edison Manufacturing Company, 


JAMES F. KELLY, General Sales Agent, 


I9 DEY STREET, NEW YORK. 
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IN BUYING THE BEST YOU BUY TNE GHEAPEST. 





e Thomson-Houston Alternating System 





is THE BES I". 








it has proved its merits in actual operation, and 
they have been fully substantiated by orders for 
additional equipment from a majority of its users. 


SRS 
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INIPROWVED DYNADMOS, 


Unequaled in Mechanical Design and Construction, 





620 Atlantic Avenue, Boston, Mass. 

Wall and Loyd Streets, Atlanta, Ga. 
1110 Noble Street, Philadelphia, Pa. 

215 West Fourth Street, Cincinnati, O. 
903 Delaware Street, Kansas City, Mo. 


Self-Regulation and Economy of Operation. 


Transformers of the Highest Efficiency. 
Superior Incandescent Lamps and Electric Meters. 


Complete Central Station Equipments. 


—THOMSON-HOUSTON ELECTRIC COMPANY, 


148 Michigan Avenue, Chicago, Ill. 
115 Broadway, New York City. 
15 First Street, San Francisco, Cal. 
403 & 405 Sibley Street, St. Paul, Minn. 


1333 F Street, Washington, D. C. 





Pe ese Sechaba ie 
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CENTRAL: ELECTRIC - COMPANY 


116 & 118 Franklin Street, Chicago. 























CONNECTED BY PRIVATE WIRE WITH POSTAL TELECRAPH CABLE CO 


General Western Agents for Okonite and Candee Wires. 


THE CENTRAL SPARK ARRESTER. 


This device prevents the dropping of sparks from arc lamps. It also keeps flies and other 
insects from getting into the globe. 




















TRADE MARK. 








THE PERRY WIRE PEELER. 


This handy little tool is becoming very popular with bell-hangers and incandescent wire men 


THE HOT WIRE LICHTNING ARRESTER. 


No magnet or self-induction. Furnishes absolute protection and is automatic in its action, Our price on these instruments is very low 


ANTI-MACNETIC WATCHES. 


We have completed arrangements with the Electricians’ Time Company, by which we are enabled to offer to electrical men a 








thoroughly first-class watch, absolutely protected from magnetic influence and at a very low price. Each watch is accompanied by 8 


uarantee, stating just what it is, and in cases where desired, payments are made easy. Send for a descriptive circular 
WE ALSO CARRY A FUL LINE OF 


K. W. PORCELAIN CUT-OUTS. STODDARD PORCELAIN CUT-OUTS. CLEVELAND SWITCHES. 
PAISTE SWITCHES. BRANCH BLOCKS, and all kinds of Electrical Supplies. 


CENTRAL ELECTRIC COMPANY, 


116 & 118 Franklin Street, Chicago. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 


926 Drexel Building, Philadelphia. 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P, 


WORKS, JERSEY CITy, N. Jj. 


GATE CITY ELECTRIC CO., 


S522 DELAWARE STREET, 
Kansas City, Mo. 


WE HAVE A VERY LARGE STOCK OF 


Wood and Porcelain Cut-Outs, Cleveland and Paiste Switches, 


UNDERWRITERS’ WIRE, TOOLS, TAPE, INSULATORS 


AND ALL ELECTRICAL SPECIALTIES, 
And Make Shipments Promptly at Low Prices. 








SPECIAL AGENTS 





TRY US! 
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DUST PROOF BELLIS. 


STANLEY & HALL, 


Formerly HAZAZER "] & STANLEY. 


anh arr 








™ m 4 
S2 & 34 FRANESEORnNT SGrRrrenr, WwWEVT WOREs. 


HILLS DOUBLE POLE SWITCHES: 


on-=-— 


Wood or ae bass. JOHN A. ROEBLING'S SONS CO. 


MANUFACTURERS OF 


Underwriters’ Weather-proof, 
Office and Annunciator Wire. 


Opens both poles of primary ee - + MACNET WIRE 
; - 
cuit. DOUBLE POLE SWITCH. e 


| 
WARREN Ss. HILL, AND ALL OTHER KINDS OF 


THE E.S. GREELEY & CO., Insulated Electric Wires and Cables. 


Nos. 5 & 7 Dey St., New York. 


Manufacturers and Importers of and Dealers ia 




















a 








Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 





Telegraph, Telephone | PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 
Electric Light Supplies IRON, STEEL, COPPER AND GALVANIZED WIRE ROPE. 
Cleveland Arc Light Cat Outs & Gang Switches 
Cleats, Rosettes, Moulding, Pins, Cross-Arma, | == SEND FOR CATALOGUE AND PRICES, = 


Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS, JONN A. ROEBLING’S SONS GO., 


Silk & Cotton Covered «‘lexible Conducting Cond 
of various sizes for Incandescent Lighting.2« | NEW YORK OFFICH AND WAREHOUSE, 117 & 119 LIBERTY STREE‘ 


Spikes, Pole Steps, Lag Screws, Drive Screwa, 




















Sern Beckles, Bia. 173 Lake Street, Chicago. 8 California Street, San Francisco. 
WORKS: - = TRENTON, N. J. 
ff 
fr. ffassner’s fry Battery 
— — 
oven cincurT work: | mt CROCKER-WHEELER 
ino aati 
THE BATTERIES ARE NOW MADE IN THE | PERFECTED \ er , 
FOLLOWING SIZES: : 

No. ri. wen | UIMOTORS. 

18. Rectangular (Double Cell), 74 in. 32 in. xX 3} in. | VERY SLOW SPEED—FULL POWER—PERFECT REGU- 

17. we 73“ 3§ “* £$“* | LATION—FORGED FIELDS, LET INTO BASE—SELF- 

16. Cylindrical (Enameled) 7 “ 3 in. diam. | OILING BEARINGS — SELF-CENTERING BEARINGS— 

15 Pf 76% 3 | ALL SIZES—BOTH ARC AND INCANDESCENT—FOR 
PATENT a 7 73.084 10. e a | ALL POWER PURPOSES. 
ONovenperiS7. 237 b 19. Oval, 64 ‘sc 33 in. x 1Z in. | Acknowledged p Bend maroy J Manufacturing 

02. Rectangular, i a, THE MOST PERFECT MOTOR MADE. 








| 
| Estimates ang 1 Plane Furnished for Electric 
| quipmen 
Cima -- 


480-482 WEST 14TH STREET, NEW YORE. 


8, 8. WHEELER, F. B, CROCKER, 
President. Vice-Pres'’t. 


A. SCHOVERLINC, 


Sole Agent and Manufacturer, 
11t Chambers Street, NEW YORK. 











THE NATIONAL CAREON CGO 
CLEVELAND, OHIO. | 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 














